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The application of immobilized microbes in biofilm-type
biochemical oxygen demand sensor: a review

HELi" ZHAOLei XU Dan-Jie LI Si-Min
(College of Food Science, Sichuan Agricultural University, Ya’an, Sichuan 625000, China)

Abstract: Microbial biochemical oxygen demand (BOD) sensor is a kind of equipment for rapid
detection of organic pollutants in water samples. The immobilized microorganisms is the heart of a
microbial BOD sensor, which has great influence on the performances of the sensor like stability,
response time, service life, linear response range as well as the practical apply range. Biofilm-type
BOD sensors were widely studied and applied for their advantages such as simple structure, high
sensitivity and short response time compared with other types of microbial BOD sensors. This article
provides an overview on the application of immobilized microbes in biofilm-type BOD sensors. The
principles, properties and applications of typical immobilization methods were summarized.
Particularly, a range of frequently-used and potential immobilizing carriers were detailed. The
relationships between characteristics of the carriers and the performances of sensors were analyzed, the
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microorganisms applied in this

field were reviewed. Furthermore, the

application and

commercialization of biofilm-type BOD sensors were introduced, the pros and cons of varies types
microbial BOD sensors were compared. Finally, unsolved problems of immobilized microbes in
biofilm-type BOD sensors and its trend of development were discussed.
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Figure 1 The schematic diagram of the structure of biofilm type BOD sensor
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Figure 2 The schematic diagram of methods to immobilizing microbes

Note: M: Microbes.
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M —T WA Trichosporon cutaneum™ | Bacillus

[

licheniformis®*' . Aeromonas hydrophila®® .

20] - . [25
Pseudomonas fluorescens™ | Dietzia maris™ . Arxula

[22 [18]

adeninivorans'**! . Debaryomyces hansenii
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T WU SR ARl T P ) A A i BLAT S A
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L GERR PP — BRI R IEL(48 °C) L T B IR
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Table 3 The relationship between the characteristics of immobilization materials and biofilm-type BOD sensor

B

Features of carriers

REYEE  FF4

Sensitivity Service life Reproducibility Linear response range Response time

H 2 b ] M 7 Ff ]

VbR ek TR #PE Physical and chemical @

stability; Resistance to biodegradation

AR a
Biocompatibility

B ERE c
Mechanical property

TR Wy T R a
Amounts of immobilized microbes

BUEE b
Compactness

ikt c
Swelling property

R IERHE ) a
Electron transfer ability

e a
Light permeability

a a ® ®
a a a a
a a a c

b ¢ c a a
c c b b
b b ® ®
® G a a
c c a a

TE: a: BERSHERE SEAMERER IEAOCOCR; by BREHERR SRR R AR o0 PIFRITCH]I ARG,
Note: a: Positive correlation between the features of carriers and sensor’s performances; b: Negative correlation between the features of
carriers and sensor’s performances; ¢: No obvious correlation between the features of carriers and sensor’s performances.

BAMBLSETER . TR SrEReny e - 2%
WP ZBEE | WS . SRR IS SEA WL T ) 43 e
71, Arlyapov ™) Debaryomyces hansenii V£ R
PEpERE, M T 34 FEALALA YT, SRR,
LR T HA T IZ RSN, AR rIRE
ML (15-25 °C), ZERAE BOD fUE WL s
o B B SE PR . BRI A1 40l
TiEZ PRI R AR, [HSEPR bk LTtk il B4
{18 e e T AT 328 S8 AN B 2 S B iy FH B ) 5 5K (T 22
TAE ) B L3R 2),

312 E5WMEY: AV BOD R GA
A SEBRN FHYEE, WF5EE AT PR s 2P i
Ay 1] R AE— AR AR R IO . Jia S5 2h A e 2
0 #F B (Bacillus subtilis) 1 JZ MR 22 1 B +F
(Trichosporon cutaneum)FL[EAIHEH| £ BOD 4
RIS, HH T 45 B — T E AN 2 G E W i A%
JEAATAS [N AL BT & B 5 BODs ¥4 RYAHG
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A5 BODs B EAA HAFRYAHEM: ; % OECD #1&
oK L ARG K L KA SRR KR I o 2 SR SR
LA R ARAR AR 0 SR RO R TR 2
FEP1O300 - Liu &% 2 BOD J5E B &
A 7R ARG P T Ak BODseed 1 Al 1y i A=
Y, NG R T AN [V A A 3 i A 3 75 7K A 1)
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FENSE I (BN PS N et /el o N N S (SRR Gl
SRR ENE | AR A RESZ R . WA
WF5E LA B BRI ) TAR I RA I A A a2,
X FERIA T E U R R AR RE
3.2 FEgRYRN A R KAETAL TR

it —EAn i WIIRE BOD &8s 1 S BR )
FHTG L 4 smmm B E], 38 DF TR R S 5
A=y [ [ A T, A R B T AT Y
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Table 4 Performance of several commercial microbial BOD sensors

AHRRGITT

0 5 s 1] AR

e il i 7 . “ RS et . Kt
Instrument model Manufacturer Bio-recognition Signal transducer Respon§e time  Measurement range Accuracy (%)
element (min) (mg/L)

LB-50 TR H AR TS THEE PR AR 8 1-4 000 <5
FRATH

B-1 et R AR [ER7) iR e 60 (JE181) 2-400 =5
ARERATF

HL84HL-1000 bt ARH A THEE PR VRS LR 8 2-5 000 <5
FRATH

LY-1A Bl XA [ZER7)i3 VAR LR 8 2-4 000 £5
FRATH

MB-DBO Biosensores (35 [) - Vi AR 30 (JA1H) 10-1 000 < (ZHRFR

%0

RODTOX NG  KELMA (LtAiT) iy e iepla ViR AL 30 (A1) 0-500 000 -

BioMonitor LAR Process Analysers EHETE R VA L 34 1-200 000 =
AG ()

Ra-BOD" AppliTek (HtFIET) TS TR VAR LA 30-40 () 20-100 000 <5

e - RIRHLAER SEL

Note: —: Information is not available.
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