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WE . U7 IR L (Acinetobacter sp. YY-5) TEA R A= K BT I 0 AN 38 & 9 (EPS) 2H 1A 43 B AR Ak B . 1) A0 Ak B 42 B
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Characteristics of the Extracellular Polymeric Substances of a Heterotrophic

Nitrifying Bacterium Strain

CHEN Zhe'"?, ZHANG Bin®*, SEN Zhi-giang’, QIU Zhi-gang’, GUO Yin-qing', LI Jun-wen’, WANG Jing-feng’
(1. School of Environmental and Safety Engineering, Changzhou University, Changzhou 213164, China; 2. Institute of Hygiene and
Environmental Medicine Academy of Military Medical Sciences, Tianjin 300050, China)

Abstract: To study the variation of extracellular polymers substances ( EPS) composition of the heterotrophic denitrifying bacteria
(Acinetobacter sp. YY-5) at different growth stages, The EPS of YY-5 was extracted by thermal, and the composition of protein,
polysaccharides, nucleic acid and free amino acids were analyzed at different growth stages. Subsequently, the proteins in extracts were
hydrolyzed into amino acids, the amino acid’s changes and effect on physical and chemical properties of proteins were investigated. The
results showed the strain has a high EPS contents which mainly consist of proteins, and the EPS content achieved the highest value at
stable stage. The amount of proteins increased from 14.599 mg-g™' to 28.489 mg-g™', then declined to 15.139 mg-g~'.
Polysaccharides content increased from 6. 757 mg-g ™' to 10. 199 mg-g~", then declined to 7. 857 mg-g~'. The nucleic acid contents
increased from 1. 56 mg-g ™' to 6.287 mg+g ™" in the whole growth stages. The free amino acids contents increased from 3. 713 mg-g ™'
to 4. 374 mg-g~",then obviously declined to 1. 299 mg-g~'. After the proteins were hydrolyzed into amino acids, the amount of polar
amino acids showed the trend that increased earlier and declined later, the contents of nonpolar amino acids increased at all growth
stages. The amino acids with negative charges were more than that with the positive.

Key words ; extracellular polymeric substances ( EPS) ; heterotrophic denitrifying bacteria; growth periods; proteins; free amino acids
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Table 1  Content of free amino acids about EPS in different growth periods/mg+g "
AR 12 h &4 24 h & 36 h FH 48 h i 60 h & 72 h
P& %R (Asp) 0. 440 0. 492 0.537 0. 900 0.137 0. 082
PR (Thr) 0.038 0.078 0. 085 0.163 0.116 0. 041
22 R (Ser) 0. 086 0. 156 0. 266 0. 100 0. 055 0.027
BAFR(Glu) 0.794 0.615 0. 847 0. 050 0.164 0. 054
4/ (Gly) 0.077 0. 045 0.028 0.075 0.274 0.027
AR (Ala) 0.287 0.151 0. 164 0.363 0.116 0.122
B BR (Cys) 0.287 0.190 0. 102 0.250 0.130 0. 034
AR (Val) 0.077 0.313 0.249 0.288 0. 130 0. 061
EATR (Met) 0.057 0. 050 0. 107 0. 144 0. 068 0. 048
SRR (Tle) 0. 096 0. 067 0.079 0. 094 0. 144 0. 041
SE R R (Leu) 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
ik & li2 (Tyr) 0.163 0.112 0.119 0. 144 0.112 0. 102
HPIER (Phe) 0.287 0.151 0.153 0.213 0.226 0.184
HBR (Lys) 0.383 1.268 1. 469 1. 150 0.959 0. 408
21 &2 (His) 0.029 0.022 0.028 0.031 0. 062 0. 020
W5 &R (Age) 0. 086 0. 056 0. 051 0. 069 0.137 0. 034
Jii 4% 2 ( Pro) 0.526 0.229 0. 090 0. 050 0. 062 0.014

RS, AR B B IR AR 2 Se i T s B . 15t

FEMR R R TR 5 AT AR BE , g K T

WIZEARF A I, EPS R FU RN SR BC R 40 AT R, lW SIE IR A BRI BUK WAL, X e 8 R 2
PFRE A EEAR P mIE 5 TR EPS T

BRI,
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Fig.4  Property of free amino acids in EPS
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Fig.5 Property of amino acids hydrolyzed by protein in EPS

®2 FEMHRNEPS P EARKBEEEEBREE /mg-g™'

Table 2 Amino acids hydrolyzed by protein of the EPS in different growth periods/mg-g "

RAER 12 h & 24 h i 36 h Fi 48 h F i 60 h Fi 72 h FH
[ TA R (Asp) 1. 608 1. 668 2.637 2.062 1.581 1.247
J2 M2 (Thr) 0.718 0. 845 0. 821 0. 684 0.414 0. 347
2252 (Ser) 0.545 0.716 1.872 0. 989 0. 859 0.718
HHEMR(Glu) 3.455 4.097 3.732 3.475 3. 157 2.571
HER (Gly) 2.268 3.237 3.291 4. 480 4.581 3.894
A (Ala) 0. 880 1.043 3.810 1.593 2. 490 2.094
BEEBR (Cys) 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
HRE R (Val) 0.823 1.051 1.436 1.237 0. 889 0.671
R (Met) 0.163 0. 160 0. 140 0. 136 0.111 0. 106
S E R (le) 0. 488 0.548 0.760 0.701 0. 485 0. 388
SRR (Leu) 0.651 0. 876 1.341 1. 198 0.879 0. 659
P Z R (Tyr) 0.354 0. 381 0. 587 0.299 0.202 0.159
FENE R (Phe) 0. 488 0.617 0.961 0. 678 0.576 0. 506
WA (Lys) 1.933 2.521 3.816 2.746 2.045 1.453
2H %82 (His) 0. 134 0. 206 0. 302 0. 266 0.192 0.141
FEE R (Age) 0. 689 0.784 1. 246 1.073 0.919 0. 659

JifiZi2 ( Pro) 0. 096 0.114 0. 128 0.435 0. 807 0.982
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