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The regulation of 4-hydroxybutyrate (4HB) molar fraction in the poly(3-hydroxybutyrate-co-4-hydroxybutyrate)
[P(3HB-co-4HB)] of a local isolate Cupriavidus sp. USMAA1020 was attempted by employing a feeding strategy Cited by 5 documents
through fed-batch fermentation in 100-L fermenter. The growth of Cupriavidus sp. USMAA1020 was enhanced by
frequently feeding carbon and nitrogen at a ratio of 5 (C/N 5) using a DO-stat with cascade mode at 20% (v/v)

Biod dati f PBHB-co-
dissolved oxygen (DO). The feeding of C/N 5 and the use of the DO-stat mode were able to regulate the 4HB lodegradation of X ©

4HB) powder by Pseudomonas

composition from 0-67 mol% by sequential feeding of y-butyrolactone and supplementing oleic acid. A high 4HB mendocina for preparation low-
molar fraction of 67 mol% with a PHA concentration of 5.2 g/L was successfully obtained by employing this feeding molecular-mass P(3HB-co-4HB)
strategy. Notably, enzymatic degradation carried out enhanced the 4HB composition of the copolymer synthesized. Gao, Z., Su, T., Li, P.

PHB depolymerase enzyme from Acidovorax sp. was used to degrade this P(3HB-co-70-mol%4HB) copolymer and the (2017) 3 Biotech

4HB composition could be increased up to 83 mol%. The degradation process was observed by monitoring the time-
A fed-batch strategy to produce

dependent change in the weight loss of copolymer films. The percentage of weight loss of solvent-cast film increased high poly(3-hydroxybutyra...

proportionally up to 19% within 3 h, whereas salt-leached films showed 90% of weight loss within 3 h of incubation terpolymer yield with enhanced
and were completely degraded by 4 h. The molecular weight (M,) of the films treated with enzyme demonstrated a mechanical properties in
slight decrease. SEM observation exhibited a rough surface morphology of the copolymer degraded with bioreactor
depolymerase enzyme. © 2011 Springer Science+Business Media B.V. Aziz, N.A. , Huong, K.-H. , Sipaut,
CS.
(2017) Bioprocess and
Author keywo rds Biosystems Engineering
(Depolymerase enzyme) (Enzymatic degradation) (Fed—batch fermentation) (Poly(3—hydroxybutyrate—co—4—hydroxybutyrate)) Biomacromolecule

immobilization: Grafting of fish-
scale collagen peptides onto

Indexed keywords aminolyzed P(3HB-co-4HB)
scaffolds as a potential wound
Compendex keywords (4-hydroxybutyrate> (Butyrolactones) (Carbon and nitrogen) (Copolymer ﬁIms) dressing
(Degradation process) (Depolymerase) (Enzymatic Degradation) (Fed-batch fermentation) Vigneswari, S., Murugaiyah, V. ,
(Feeding strategies) (Molar fractions) (PHA concentration ) (K;‘Oljlr,é)Géiomedica/ Materials
(Pon(3-hydroxybutyrate-co-4-hydroxybutyrate)) (SEM observation) (Sequential feeding) (Bristol)

(Solvent cast ﬁlms) (Time-dependent changes) (Weight Ioss)

View all 5 citing documents

Engineering (Copolymers) (Degradation) (Dissolved oxygen) (Enzymes) (Feeding) (Leaching)

controlled terms: Inform me when this document

is cited in Scopus:

Engineering main | Set citation alert > |
heading:
Species Index: (Acidovorax) (Cupriavidus)

broaigeq pA 1P6 |ufeLUSIONY] [2|FWIC NUIAGL2IA INF|9A2IY KebozlfolA

AI6M WE[gq9ry’ clfgfioy guq 2119l bgbele gr Totegc Nk pLonay fo Aor pA jngOBE



https://core.ac.uk/display/300455428?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&offset=1&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-0034039681&citeCnt=5&noHighlight=false&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&relpos=1
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11274-011-0697-3&locationID=1&categoryID=4&eid=2-s2.0-80052866349&issn=09593993&linkType=TemplateLinking&year=2011&zone=outwardlinks&origin=recordpage&dig=103f1caedded58ec04eb099f3b6971eb&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11274-011-0697-3&locationID=1&categoryID=4&eid=2-s2.0-80052866349&issn=09593993&linkType=ViewAtPublisher&year=2011&origin=recordpage&dig=602855bcb1d2f35e0dcc21022ce4fa7f&recordRank=
https://www.scopus.com/sourceid/16152?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=36993128900&amp;eid=2-s2.0-80052866349
https://www.scopus.com/authid/detail.uri?authorId=24169376200&amp;eid=2-s2.0-80052866349
https://www.scopus.com/authid/detail.uri?authorId=26027297800&amp;eid=2-s2.0-80052866349
https://www.scopus.com/authid/detail.uri?authorId=7006013329&amp;eid=2-s2.0-80052866349
https://www.scopus.com/authid/detail.uri?authorId=6506404508&amp;eid=2-s2.0-80052866349
mailto:amirul@usm.my
https://www.scopus.com/standard/help.uri?topic=12031
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85027732117&citeCnt=5&noHighlight=false&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56515790500&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=8543162600&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55495014200&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85026530932&citeCnt=5&noHighlight=false&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55432469800&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55856352400&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=6506843893&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-84992088226&citeCnt=5&noHighlight=false&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=26027297800&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=15124650600&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55424917700&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&src=s&origin=recordpage
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-80052866349

Funding details

Funding number Funding sponsor Acronym Funding opportunities

Universiti Sains Malaysia usm See opportunities by USMZ1

Funding text
Acknowledgments The authors wish to thank the Ministry of Science, Technology and Innovation (MOSTI), Malaysia

for providing the research grant and for the USM Fellowship awarded to A. Nor Faezah that has resulted in this article.

The authors also wish to thank Ismail Hakimi Ibrahim for his assistance in this project.

ISSN: 09593993

CODEN: WJMBE

Source Type: Journal
Original language: English

DOI: 10.1007/s11274-011-0697-3
Document Type: Article

View in search results format >

References (17)

All Export (5 Print X E-mail Save to PDF  Create bibliography

1 Amirul, A.A,, Yahya, A.R.M., Sudesh, K., Azizan, M.N.M., Majid, M.I.A.

Biosynthesis of poly(3-hydroxybutyrate-co-4-hydroxybutyrate) copolymer by
Cupriavidus sp. USMAA1020 isolated from Lake Kulim, Malaysia

(2008) Bioresource Technology, 99 (11), pp. 4903-4909. Cited 50 times.
doi: 10.1016/j.biortech.2007.09.040

View at Publisher

2 Anderson, A.J., Dawes, E.A.

Occurrence, metabolism, metabolic role, and industrial uses of bacterial
polyhydroxyalkanoates

(1990) Microbiological Reviews, 54 (4), pp. 450-472+iii. Cited 2169 times.

3 Braunegg, G., Sonnleitner, B., Lafferty, R.M.

A rapid gas chromatographic method for the determination of poly-B-hydroxybutyric
acid in microbial biomass

(1978) European Journal of Applied Microbiology and Biotechnology, 6 (1), pp. 29-37. Cited 811 times.
doi: 10.1007/BF00500854

View at Publisher

4 Chanprateep, S., Shimizu, H., Shioya, S.

Characterization and enzymatic degradation of microbial copolyester P(3HB-co-3HV)s
produced by metabolic reaction model-based system

(2006) Polymer Degradation and Stability, 91 (12), pp. 2941-2950. Cited 11 times.
doi: 10.1016/j.polymdegradstab.2006.08.024

View at Publisher

5  Chee, J.-W., Amirul, A.A., Tengku Muhammad, T.S., Majid, M.I.A., Mansor, S.M.

The influence of copolymer ratio and drug loading level on the biocompatibility of
P(3HB-co-4HB) synthesized by Cupriavidus sp. (USMAA2-4)

(2008) Biochemical Engineering Journal, 38 (3), pp. 314-318. Cited 23 times.
doi: 10.1016/j.bej.2007.07.018

View at Publisher

Improved production of poly(3-
hydroxybutyrate-co-4-
hydroxbutyrate) copolymer using
a combination of 1,4-butanediol
and y-butyrolactone

Vigneswari, S., Nik, L.A. , Majid,
M.LA.

(2010) World Journal of
Microbiology and Biotechnology

Enhanced production of poly(3-
hydroxybutyrate-co-4-
hydroxybutyrate) copolymer with
manipulated variables and its
properties

Vigneswari, S. , Vijaya, S. , Majid,
M.I.A.

(2009) Journal of Industrial
Microbiology and Biotechnology

Biosynthetic enhancement of
single-stage Poly(3-
hydroxybutyrate-co-4-
hydroxybutyrate) production by
manipulating the substrate
mixtures

Huong, K.-H. , Kannusamy, S. ,
Lim, S.Y.H.

(2015) Journal of Industrial
Microbiology and Biotechnology

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors >  Keywords >


https://www.mendeley.com/research-funding/501100004595/opportunities?dgcid=scopus_referral_fundingacknowledgement
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=eb80a44c7a531633cbaf3df1f83d9c9a&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-80052866349%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-80052866349
https://www.scopus.com/record/display.uri?eid=2-s2.0-41849105080&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-41849105080&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.biortech.2007.09.040&locationID=3&categoryID=4&eid=2-s2.0-41849105080&issn=09608524&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=30fdcc6d0bc37d0567e4581eca4220e8&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0025226099&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-0025226099&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/display.uri?eid=2-s2.0-0018122036&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-0018122036&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF00500854&locationID=3&categoryID=4&eid=2-s2.0-0018122036&issn=14320614&linkType=ViewAtPublisher&year=1978&origin=reflist&dig=4b177a069c326ae0dc51bf11cd05657e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-33845484445&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-33845484445&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.polymdegradstab.2006.08.024&locationID=3&categoryID=4&eid=2-s2.0-33845484445&issn=01413910&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=3b2f1349801cae69113206747eb8ad52&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-38849104965&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-38849104965&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.bej.2007.07.018&locationID=3&categoryID=4&eid=2-s2.0-38849104965&issn=1369703X&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=8748f4f42eca36eb15999d7acfe454a1&recordRank=
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-77951093919&citeCnt=5&noHighlight=false&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=26027297800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=36019367300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7006013329&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-63049101636&citeCnt=5&noHighlight=false&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=26027297800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56800520500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7006013329&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84939271641&citeCnt=5&noHighlight=false&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55856352400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56728893500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56763148200&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-80052866349&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-80052866349&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-80052866349&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

10

11

12

13

Choi, J., Lee, S.Y.
Factors affecting the economics of polyhydroxyalkanoate production by bacterial
fermentation

(1999) Applied Microbiology and Biotechnology, 51 (1), pp. 13-21. Cited 265 times.
doi: 10.1007/s002530051357

View at Publisher

Doi, Y.
(1990) Microbial Polyesters. Cited 1383 times.
New York: VCH

Kim, J.S., Lee, B.H., Kim, B.S.
Production of poly(3-hydroxybutyrate-co-4-hydroxybutyrate) by Ralstonia eutropha

(2005) Biochemical Engineering Journal, 23 (2), pp. 169-174. Cited 49 times.
doi: 10.1016/j.b€}.2005.01.016

View at Publisher

Kumagai, Y., Kanesawa, Y., Doi, Y.
Enzymatic degradation of microbial poly(3-hydroxybutyrate) films
(1992) Macromol Chem, 193, pp. 53-57. Cited 180 times.

Kunioka, M., Kawaguchi, Y., Doi, Y.
Production of biodegradable copolyesters of 3-hydroxybutyrate and 4-hydroxybutyrate
by Alcaligenes eutrophus

(1989) Applied Microbiology and Biotechnology, 30 (6), pp. 569-573. Cited 137 times.
doi: 10.1007/BF00255361

View at Publisher

Martin, D.P., Williams, S.F.
Medical applications of poly-4-hydroxybutyrate: A strong flexible absorbable
biomaterial

(2003) Biochemical Engineering Journal, 16 (2), pp. 97-105. Cited 230 times.

www.elsevier.com/locate/bej
doi: 10.1016/51369-703X(03)00040-8

View at Publisher

Saito, Y., Nakamura, S., Hiramitsu, M., Doi, Y.
Microbial synthesis and properties of poly(3-hydroxybutyrate-co-4-hydroxybutyrate)

(1996) Polymer International, 39 (3), pp. 169-174. Cited 122 times.

View at Publisher

Steinbiichel, A., Liitke-Eversloh, T.

Metabolic engineering and pathway construction for biotechnological production of
relevant polyhydroxyalkanoates in microorganisms

(2003) Biochemical Engineering Journal, 16 (2), pp. 81-96. Cited 256 times.
www.elsevier.com/locate/bej
doi: 10.1016/S1369-703X(03)00036-6

View at Publisher


https://www.scopus.com/record/display.uri?eid=2-s2.0-0032900321&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-0032900321&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs002530051357&locationID=3&categoryID=4&eid=2-s2.0-0032900321&issn=01757598&linkType=ViewAtPublisher&year=1999&origin=reflist&dig=46e2c1d80f90aaf9554966b9a6948bca&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-0004290581&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-13244251188&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-13244251188&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.bej.2005.01.016&locationID=3&categoryID=4&eid=2-s2.0-13244251188&issn=1369703X&linkType=ViewAtPublisher&year=2005&origin=reflist&dig=9ea19ca05aa103df7d5095232f78d14d&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-0003051279&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-34249976001&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-34249976001&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF00255361&locationID=3&categoryID=4&eid=2-s2.0-34249976001&issn=01757598&linkType=ViewAtPublisher&year=1989&origin=reflist&dig=d04988b76bdb470b92e85c6e215a4362&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0142043797&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-0142043797&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/bej
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS1369-703X%2803%2900040-8&locationID=3&categoryID=4&eid=2-s2.0-0142043797&issn=1369703X&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=a112ac8e8b0f2a98146c9b56a7caac0e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0030110318&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-0030110318&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.1002%2f%28SICI%291097-0126%28199603%2939%3a3%3c169%3a%3aAID-PI453%3e3.0.CO%3b2-Z&locationID=3&categoryID=4&eid=2-s2.0-0030110318&issn=09598103&linkType=ViewAtPublisher&year=1996&origin=reflist&dig=e1cb04647b012489c5cd56ecdd448120&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-4544314878&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-4544314878&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/bej
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS1369-703X%2803%2900036-6&locationID=3&categoryID=4&eid=2-s2.0-4544314878&issn=1369703X&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=6fcb1e2cc14ba5acd506d81e831c1948&recordRank=

14

15

16

17

Suh, S.W., Shin, J.Y., Kim, J., Kim, J., Beak, C.H., Kim, D.-I., Kim, H., (...), Choo, I.-W.

Effect of different particles on cell proliferation in polymer scaffolds using a solvent-
casting and particulate leaching technique

(2002) ASAIO Journal, 48 (5), pp. 460-464. Cited 43 times.
http://journals.lww.com/asaiojournal/pages/default.aspx
doi: 10.1097/00002480—200209000—00003

View at Publisher

Tokiwa, Y., Calabia, B.P.
Biodegradability and biodegradation of polyesters

(2007) Journal of Polymers and the Environment, 15 (4), pp. 259-267. Cited 96 times.
doi: 10.1007/s10924-007-0066-3

View at Publisher

Vigneswari, S., Vijaya, S., Majid, M.I.A,, Sudesh, K., Sipaut, C.S., Azizan, M.N.M., Amirul, A.A.

Enhanced production of poly(3-hydroxybutyrate-co-4-hydroxybutyrate) copolymer with
manipulated variables and its properties

(2009) Journal of Industrial Microbiology and Biotechnology, 36 (4), pp. 547-556. Cited 38 times.
doi: 10.1007/s10295-009-0525-z

View at Publisher

Wang, Y.-W., Mo, W., Yao, H., Wu, Q., Chen, J., Chen, G.-Q.
Biodegradation studies of poly(3-hydroxybutyrate-co-3-hydroxyhexanoate)

(2004) Polymer Degradation and Stability, 85 (2), pp. 815-821. Cited 67 times.
doi: 10.1016/j.polymdegradstab.2004.02.010

View at Publisher

0 Amirul, A. A,; School of Biological Sciences, Universiti Sains Malaysia, Malaysia; email:amirul@usm.my
© Copyright 2011 Elsevier B.V., All rights reserved.

< Back to results

1 of 2

Next >

A Top of page

About Scopus Language Customer Service
What is Scopus HARZBICUYEZRS Help

Content coverage THREIfE AR ST Contact us

Scopus blog THREIERR P

Scopus API Pycckuin a3bik

Privacy matters

ELSEVIER

Terms and conditions

Privacy policy

Copyright © 2018 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of
Elsevier B.V.

Cookies are set by this site. To decline them or learn more, visit our Cookies page.

& RELX Group™


https://www.scopus.com/record/display.uri?eid=2-s2.0-0036737573&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-0036737573&src=s&origin=reflist&refstat=core
http://journals.lww.com/asaiojournal/pages/default.aspx
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1097%2f00002480-200209000-00003&locationID=3&categoryID=4&eid=2-s2.0-0036737573&issn=10582916&linkType=ViewAtPublisher&year=2002&origin=reflist&dig=3ca9b8a3e6742d5c526d1f6e75a90ca9&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-41549130408&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-41549130408&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs10924-007-0066-3&locationID=3&categoryID=4&eid=2-s2.0-41549130408&issn=15662543&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=3bd3408cb9431db7d9a20d4e346f3780&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-63049101636&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-63049101636&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs10295-009-0525-z&locationID=3&categoryID=4&eid=2-s2.0-63049101636&issn=13675435&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=ba3ed0e091af560b839cbd64e223cf0e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-3042588411&origin=reflist&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-80052866349&refeid=2-s2.0-3042588411&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.polymdegradstab.2004.02.010&locationID=3&categoryID=4&eid=2-s2.0-3042588411&issn=01413910&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=2a11760bd3002447a9c1d3666d1b7c2a&recordRank=
mailto:amirul@usm.my
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&offset=1&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-0034039681&citeCnt=5&noHighlight=false&sort=plf-f&src=s&st1=Regulating+the+molar+fraction+of+4-hydroxybutyrate++&st2=&sid=cbe2fad92b7ffa86a7d267a30c230d34&sot=b&sdt=b&sl=59&s=TITLE%28Regulating+the+molar+fraction+of+4-hydroxybutyrate++%29&relpos=1
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-approach
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/standard/help.uri?topic=11237
http://www.relx.com/

