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The effects of the combination of bioplastic and its degrading bacteria
(Genus Acidovorax) on the metabolic activity of anaerobic bacteria in
Siberian sturgeon (Acipenser baerii) fingerlings hindgut by using CLPP
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Abstract. Community Level Physiological Profiles (CLPP) is novel method to evaluate microbial activity and
diversity in ecosystems. According to the previous findings, poly-p-hydroxybutyrate (PHB) as a bio-control product,
increases bacterial diversity in some aquatic animals. In this study, the effects of four experimental diets (control,
combination of two PHB degrading bacteria, 2% PHB, bacteria+ 2% PHB) on the anaerobic activity of cultivable
bacteria in Siberian sturgeon fingerlings hindgut was investigated. Community level physiological profile (CLPP) was
used to analyze anaerobic metabolism by using Biolog™ Ecoplate microplates. The results indicated that anaerobic
metabolic potential of the bacterial community was different in the 2% PHB-treated fishes as compared with other
groups and PHB improved anaerobic metabolism of bacteria in fingerlings. Also anaerobic metabolism of bacteria was
calculated on the different carbon sources (amino acids, carboxylic acids, carbohydrates and polymers) in Ecoplate
microplates and the results showed that fish treated with PHB had the highest metabolic activity in mentioned carbon
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sources. The results of this research revealed that replacing of the diets with 2% PHB increases anaerobic metabolism
of culturable bacteria in Siberian sturgeon hindgut while adding PHB degrading bacteria did not change this parameter

in fingerlings.
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Fig. 1. AWCD activity of anaerobic bacteria in sturgeon fingerlings fed experimental diets during 96 hour incubation at

25° C.
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anaerobic bacteria in Siberian sturgeon fingerlings.

5 el 6 5 5 oS 55nl 0 i o6 S o 2 el & PHB
>3 0 Ol (S plie Slab 213 Yl Sleas; PH tals”
L S Sl w a5 L Gudss ol s (Lim et al., 2005)
b B o 513 ealizel 550 5k sl (gl PHB oS 4 s
g e35) S STl (Spbe SIS oY 61830 56
Slidios 55 Olale aom 039, 53 g SU ol Glo o) (o) p
S eslial e s 5,8 S5 ers s AL e
L E Sl Syl JoSe G S 5 eSS,
CIls 4 536 1S ons 5 odme el Lol 5 53 S5 gus
55 Gele ol 5 enliiul 3550 (Slas ST sy (o i 4 5 0358
5 Loy S 4 536 Olale w318 oSaus Lalys 5o
b (S gl Slab (2l 4 53 5 PHB iy 4525 LUl 5
Caliee (05wl 53 g S (SIpke Clb il
S (ST pbe S o VL & 5ls LS ol 5 b gy p
SPHB 40 ¥ jles 5o sl aia ol (05wl 555 5 Lo
Sl s edalie (PHB sl sla,les) PHB+ (s S,
Najdegerami et al., 2011, 2013; ) olidss o
0% 5 g55 Olpe PHB I eslizat (Najdegerami, 2015

) Sy plowl Olale aom (518 (0 5 S51s8) 025,
Ay Eall 1y Wag e S ads PHB wsys ¥ (sl o,
.(Najdegerami et al., 2011; Najdegerami, 2015)
S S a8 55 s PHB i oslinul &l 36 andlas ol s
SIpke SJwb , (Acidovorax sp.) of elsS a4
Olale 4o 5 (g)lsn (o) 035, lgsl CiS™ LB sla STL
Al g S ST G s Se Sl e3lil b (6 e Alenls
PHB 1o)s ¥ ol sl 5145 Glabe e o 51 0L b
S S (S pte S o YL Ghls Loy 03 S eslicl
Loy gMe ol e s S B Gl s
YU s dies ) s <SS .(Najdegerami et al., 2011)
4 bs e slaosls 35 led nf 53 Olale 4 s Ol O35,
Lol ol s ol Slasl Jb s (6,805 dlie 55 s,
Najdegerami et al., 2011; ) &5 Slids mls
OSde Sladss s .yl Jlen (Najdegerami, 2015
w3gy; PH 2alS , PHB wsys ¥ 51 eslizal Cote &l 56
@ ) b S (Spke 5 LS g Sl

4 i o )lal 5 90 Olalllas 55 .54 ol Jﬂf(dj‘yﬁjé}\}a

173/ vy


http://dx.doi.org/10.29252/nbr.6.2.169
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.1.8
https://nbr.khu.ac.ir/article-1-2549-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1398.6.2.1.8 ]

[ DOI: 10.29252/nbr.6.2.169 ]

Najdegerami and Bossier. The effects of bioplastic on anaerobic bacteria

039 G Sl 5 Sdlge Fl s 5 ool Sas

REFERENCES

Azain, M. 2004. Role of fatty acids in adipocyte growth
and development. — J. Animal Sci. 82: 916-924.

De Schryver, P., Sinha, A., Kunwar, P., Baruah, K,
Verstraete, W., Boon, N., De Boeck, G., and Bossier
P. 2009. Poly-p-hydroxybutyrate (PHB) increases
growth performance and intestinal bacterial range-
weighted richness in juvenile European sea bass
(Dicentrarchus labrax). — App. Microb. Biotech. 86:
1535-1541.

Defoirdt, T., Boon, N., Sorgeloos, P., Verstraete, W., and
Bossier, P. 2007. Alternatives to antibiotics to control
bacterial infections: luminescent vibriosis in aquaculture
as an example. — Trend. Biotech. 25: 472-479.

Defoirdt, T., Boon, N., Sorgeloos, P., Verstraete, W., and
Bossier, P. 2009. Short-chain fatty acids and poly- -
hydroxyalkanoates: (New) Biocontrol agents for a
sustainable animal production. — Biotech. Adv. 27:
680-685.

Garland, J., and Mills, A. 1991. Classification and
characterization ~ of  heterotrophic ~ microbial
communities on the basis of patterns of community-
level sole-carbon-source utilization. — App. Environ.
Microb. 57: 2351-2359.

Gibson, G. and Roberfroid, M. 1995. Dietary modulation
of the human colonic microbiota introducing the
concept of prebiotics. —J. Nut. 125: 1401-1412.

Halet, D., Defoirdt, T., Van Damme, P., Vervaeren, H.,
Forrez, 1., Van de Wiele, T., Boon, N., Sorgeloos, P.,
Bossier, P., Verstraete, W. 2007. Poly-p-
hydroxybutyrate-accumulating bacteria protect
gnotobiotic Artemia franciscana from pathogenic Vibrio
campbellii. — Fems Microb. Ecol. 60: 363-369.

Insam, H. 1997. Substrate utilization tests in microbial
ecology. A preface to the special issue of the Journal
of Microbiological Methods. — J. Microb. Methods
30: 1-2.

Kato, N., Konishi, H., Shimao, M. and Sakazawa, C.
1992. Production of 3-hydroxybutyric acid trimer by
Bacillus megaterium B-124. — J. Ferment. Bioeng. 73:
246-247.

Lim, C.C., Ferguson, L.R., Tannock, G.W. 2005. Dietary
fibres as ‘prebiotics’: implications for colorectal
cancer. — Mol. Nut. Food Res. 49: 609-619.

Liu, Y., De Schryver, P., Van Delsen, B., Maignien, L.,
Boon, N., Sorgeloos, P., Verstraete, W., Bossier, P.,
and Defoirdt, T. 2010. PHB-degrading bacteria
isolated from the gastrointestinal tract of aquatic
animals as protective actors against luminescent
vibriosis. — FEMS Microb. Ecol. 74:196-204.

Manning, T. and Gibson, G. 2004. Prebiotics. — Best
Prac. Res. Clin. Ga., 18: 287-298.

Najdegerami, E.H., Ngoc, Tran T., Defoirdt, T,
Marzorati, M., Sorgeloos, P., Boon, N., and Bossier P.
2011. Effects of poly-B-hydroxybutyrate (PHB) on
Siberian sturgeon (Acipenser baerii) fingerlings
performance and its Gl tract microbial community. —
Microb. Ecol. 79: 25-33.

Najdegerami, E.H. 2012. The effects of Poly-p-
hydroxybutyrate on Siberian sturgeon (Acipenser
baerii) larval and juveniles culture. — Ph.D. thesis,
Gent University, Belgium. 203 pp.

iy Glal (Aol Obale a5 55Y 035, sl oL S
24l B mes dad (o i 02y Bild ape b
De Schreyver et al., ) sLs)l jw v Olabe w3,
(Nhan et al., 2010) - & T 5K 5,Y 3, » 5 (2009
Loy 5 033 25,50 s o dey o 4 Lb IS
Bacillus , Ruminococcaceae sp. (sl bag =S'L 51 &
Sy plowl Olals 4w 035, 55 PHB ba,ls 55 Sp.
e sl Ys 5l (Najdegerami et al., 2011)
Bl 50 2 S (S gl Slab il b ST (S sl
2l & S PHB o )s Yjlas s el S8 5 57 (08
Sl S5 a sy sl (B Ny g oy e ey S
Jole (opmis oS © gladal) bl SLuS 5 S
ok 6K Olgs w PHB 5 dis © 2 bl o 01
S adaly 4 5 edd 4 g S deey 4 oy A
5355 o2y PH 28l ol 8 550 (o Jols ol &5 5
AZaIN ) 3,8 o 513 oslinud 3550 (6551 pn Olsie & oman
.(2004; Defoirdt et al., 2007, 2009; Halet et al., 2007;
Najdegerami et al., ) Sliiss ;Lo gloasl L G opl mls
S ple S 215305556 53 (2011; Najdegerami, 2015
L3 ¥ sl 53 el US55 4S5 mle 53 ST
b S S ple s (YU Ol e bY5 3505 Sl sas PHB
45l 5 S psbas S5 6L el 03 ek e 655
S eslinal 47 15 OLES aadllas opl sl ptomen 3,13 s (g p
S BB Sl o s ST (S pke Il Ol PHB
23 aks I OLSL &S s o a1 Olals ame 039, (sles!
Lols O s tomen 358 g0 odalie Olale 4 A3 2o 31
Sl 3 6,56 PHB oS @ s slag STL 03 57 wilsl o
) 5 pde LYs 5 3,0 a3, slgsl 3 esle )

13 i ey a5 ey slgl 53 0 diS w2 slas ST

Sl ol
e oKty 55 L) T Sl il oy S0 3l dlie 08t

174/\v¥


http://dx.doi.org/10.29252/nbr.6.2.169
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.1.8
https://nbr.khu.ac.ir/article-1-2549-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1398.6.2.1.8 ]

[ DOI: 10.29252/nbr.6.2.169 ]

Nova Biologica Reperta 6(2): 169-175 (2019)

Najdegerami, E.H., Baruah, K., Shiri, A., Rekecki, A.,
Van den Broeck, W., Sorgeloos, P., and Bossier P.
2013. Siberian sturgeon (Acipenser baerii) larvae fed
Artemia nauplii enriched with poly-B-hydroxybutyrate
(PHB): effect on growth performance, body composition,
digestive enzymes, gut microbial community, gut
histology and stress tests. — Aquacult. Res. 46; 801-812.

Najdegerami, E.H. 2015. The effects of Poly-B-
hydroxybutyrate on rainbow trout (Oncorhynchus
mykiss) larval and juveniles culture. — Iran National
Science Foundation. 138 pp.

Nhan, D., Wille, M., De Schryver, P., Defoirdt, T.,
Bossier, P., and Sorgeloos, P. 2010. The effect of
poly-B-hydroxybutyrate on larviculture of the giant
freshwater prawn (Macrobrachium rosenbergii). —
Agquacul. 302: 76-81.

Patnaik, P. 2005. Perspectives in the modeling and
optimization of PHB production by pure and mixed
cultures. — Crit. Rev. Biotech. 25: 153-171.

(YA VFAIVO Y 5 )Les & als o i spsle o (s sloazily

Smiricky-Tjardes, M., Grieshop, C., Flickinger, E., Bauer,
L., Fahey, G. 2003. Dietary galactooligosaccharides
affect ileal and total-tract nutrient digestibility, ileal and
fecal bacterial concentrations, and ileal fermentative
characteristics of growing pigs. — J Animal Sci. 81:
2535-2545.

Uchii K., Matsui K., Yonekura R., Tani K., Kenzaka
T., Nasu M., 2006, Genetic and physiological
characterization of the intestinal bacterial microbiota
of Bluegill (Lepomis macrochirus) with three
different feeding habits. — Microb. Ecol. 51: 277-284.

Weber, K., and Legge, R. 2009. One-dimensional metric
for tracking bacterial community divergence using
sole carbon source utilization patterns. — J. Microb.
Method. 79: 55-61.

Yousefian, M, and Amiri, M. 2009. A review of the use
of prebiotic in aquaculture for fish and shrimp. — Afr.
J. Biotech. 25: 313-7318.

*hkkk

How to cite this article:

Najdgerami, E.H. and Boossier, P. 2019. The effects of the combination of bioplastic and its degrading bacteria (Genus
Acidovorax) on the metabolic activity of anaerobic bacteria in Siberian sturgeon (Acipenser baerii) fingerlings hindgut

by using CLPP. — Nova Biol. Reperta 6: 169-175.

Gl o L S (S ke Cdlb L ACIAOVOTaX o3 pu 51 0T 0S4 520 (o mSTL 5 Sty s (oS 5 30 NFAA L Q2 gy § .71 (0l 50
NNV LS e 53 op g ol — CLPP 2y, 4 (Acipenser Daerii) ¢ mw Alewl Olabs asu o35 slgs!

175/\vo


http://dx.doi.org/10.29252/nbr.6.2.169
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.1.8
https://nbr.khu.ac.ir/article-1-2549-fa.html
http://www.tcpdf.org

