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Isolation and Identification of Heterotrophic Nitrifiers from Cultivation Wastewater
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Abstract: The biological nitrogen removal is widely applied in the wastewater treatment, and it is more economic in all nitrogen removal
methods. The traditional biological nitrogen removal method is mainly dedicated to the research of autotrophic nitrobacteria. Compared to the
autotrophic nitrobacteria, heterotrophic nitrification bacteria are able to utilize organic carbon sources and inorganic carbon sources. What's
more, they have absolute superiority in adaptive capacity and can widely exist in the environment. In order to get the heterotrophic nitrifica—
tion bacteria which can remove nitrogen in cultivation wastewater, four strains of heterotrophic nitrifiers from the sewage of an hoggery in
Congming (Shanghai) through the procedure of enriching, separating, purifying and identificating their nitrification capacity by the principle
of when nitrite meets Eglise reagent, it will become red. The four strains were given the labels of 79, 84, L116 and L117. The 16S rDNA se—
quence analysis and the United States automatic microbial analyzer Biolog were used to identify the strains. The result showed that the four
strains were Alcaligenes faecalis. The result of experiment showed that when the initial ammonia—nitrigon concentration reached 90 mg-L™,
the nitrogen removal rates of 79, 84, L116 and L117 within 48 h were 44.4%, 47.9%, 61.3% and 56.4% espectively and the removal rates of
total nitrogen were 39.9%, 38.5%, 43.4% and 40.7%, respectively. Furthermore, there exisited nitrite in the process of denitrification.
Keywords: piggery wastewater; heterotrophic nitrifier; isolation; denitrification capacity; A lcaligenes faecalis
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1.1 iRk

AEBmAEIMEMRE LEZHESXER
FeREG 5 KA B T B I5 TR

VeI RS Y. NH,C 0382 g- L, Z 84 2 g+
L, MgS0,+7H,0 0.2 g+ L, K,HPO, 0.2 g+ L*,NaCl 0.12
g L™, MnSO, -4H,0 0.01 g-L™,FeSO, 0.01 g-L™,pH
7.0~7.2,
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Figure 1 Growth curve of 79, 84, L116, L117
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Figure 2 The degradation trends of ammonia nitrogen

and total nitrogen
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Table 1 Some results of the strains denitrogenation abilities

St 48 h & 4A 48 h BA ﬂ&%‘%‘éﬁ
EBRFRI% BRI EFri/mg L
79 44.42+0.49 39.92+0.92 16.70+1.82
T 84 47.87+1.17 38.52+1.50 13.62+0.00
HL116 62.29+1.72 43.37+0.64 20.76+1.04
B L117 56.38+0.40 40.74+0.36 18.18+1.84
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Figure 3 Colony morphology of the strains
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Figure 4 Morphology of the strains by TEM
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16S rRNA J:H 55 Alcaligenes faecalis (&35 :
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0.819 i1 0.820, DIST 435Ik 2.860 7l 2.869 . A% i$ 3L ¥}
T2EREY 95 MMEFHXFNEE T PIAK IR SR FH 1 AY
FEAR AR 2 Oy 52 AP O FEAR , LA T A A (L 4 e
GERBGENER 2 PR,
3 i

KT RFHLCHERBRENR—-BEEAF
bt BRI 2E L BT R Rz,
gk e B NGRSl BR B s E A
EwE, W E AL AP AR 154 2 A,
HETIR A BB — RN, AU, 257 A
BA SIS LEE ) , 5 SCHRIRGE A ZE 7 TR
F2 R i BA 57 IR i AL A SR S R AL BB T O SR SR TR 0
Z515—3(", Richardson X X KW TR ARG,
W T aE (A S)BABEERY, RBEE A
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Table 2 Physiological and biochemical indexes of the

L116 and L117 strains
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(3) AW ST & T MR B B R BE T #EAT TR B 1R
R, MRTFRTREB IR U K HA R LaE 1)
WEBIEAT T H BN

B30k :

[1] @ fREL. ASBR-SBR T.ZALBFRIEGIEK (1] ERIRFEALE, 2003,
25(4):36-38.

ZHAO Chen-hong. Anaerobic SBR —aerobic SBR for the treatment of
piggery wastewater[J]. Chongging Environmental Science, 2003,25(4)
36-38.

RIBAME, B K. FIrmb RS KRA P MR FRER S
Bhi&, 2003, 25(5) . 283-285.

WEN Dong-hui, TANG Xiao—yan. Heterophic nitrification and its role
in the nitrogen removal in wastewater treater[J]. Environmensal Pollution
and Control, 2003, 25(5) . 283-285.

B1E 8. TSN ) 5728 B H R AR M i) 25 B 52 D). 09I - B
A8 K2, 2006.

WANG Juan. Study on degradation characteristics and isolation of nitri—
{fying bacteria[D]. Sichuan: Southwest Jiaotong University, 2006.

MIE K E S B —WREURABRRE 7 IR LA IR A L

PERE BRI JLR TR R 2E243R, 2008, 26(3):1-5.
WANG Huan, WANG Ping, ZHANG Hai -bo. Characteristics of het—
erotrophic nitrification and aerobic denitrification by Delfiia tsuruhaten—
sis [J]. Journal of Beijing Technology and Business University, 2008, 26
(3):1-5.

[5] Khardenavis A A, Kapley A, Purohit H J. Simultaneous nitrification and
denitrification by diverse Diaphorobacter sp.[J]. Applied Microbiology
and Biotechnology, 2007, 77 : 403-409.

[6] FRRA 5, LA, HERAR, 45, —HRSFF-m b 1 O i 28 Je HOUB L5 1

[J]. ZREE K224, 2007, 37(3) : 486-490.
CHEN Zhao—fang, YIN Li-hong, PU Yue—pu, et al. Screening of a het—
erotrophic nitrifying bacterium strain and its optimal conditions for ni—
trogen removing [J]. Journal of Southeast University, 2007, 37(3) .
486-490.

(7] BRI, BRSERE, BN, 4. —HRRFMAAEH T BRRGERT
SR R AR, 2003, 43(2) 1 156-160.

ZHANG Guang-ya, CHEN Mei—ci, HAN Ru-yang, et al. Isolation, i—

dentification and phylogenetic analysis of a heterotrophic nitrifier[J].
Acta Microbiological Sinica, 2003, 43(2):156-160.

[8] X3, AT, arkdl, . IR RREA S MmN B LE REE
PEAFHEL]. BRIF TG R 5 BiiR, 2006, 27(5) :337-340.
LIU Zhi-pei, JIA Sheng—fen, YU Zhi-ming, et al. Solation and charac—
teristics of a new heterotrophic ammonia—oxidizing bacterium [J]. Envi—
ronmental Pollution and Control, 2006, 27(5):337-340.

(91 FpRU, T Ji, B A, 4. Fams LA R A A A K KA

FEE LS S3AT1]. Je s Tl RA544), 2007, 33(12):1300-1304.

SU Jun-feng, MA Fang, WEI Li, et al. Heterotrophic nitrobacteria dis—
posal of the wastewater of NH,—N and analysis of the diversity of micro—
bial species[J]. Journal of Beijing University of Technology, 2007,33
(12):1300-1304.

[10] SRR, R [A], RABTE. PRI EIM]. L AR 7RI K2
AL, 1993.

(1] D=8, BT, B3, R A=Y AU AR LA RIE(D). 1L
VEELH, 2004, 30(17)

ZHAO Yun—xia, ZHAO Zong-sheng, CHEN Zhi—jun. Some problems
in the traditional procession for nitrogen removal[J]. Shanxi Architec—
ture, 2004, 30(17).

[12] Anderson I C, Poth M, Homstead J, et al. A comparison of NO and N,O
production by the autotrophic nitrifier Nitrosomonas europaea and the
heterotrophic nitrifier Alcaligenes faecalis[J]. Appl Environ Microbiol,
1993, 59(11):3525-3533.

[13] FATEIK. fh A W= SARIM]. Jb0T -SSR0 L, 2002.

(141 fa B B &, 358 SR ANBE BT BER )], A,
2006, 46(5) : 844-847.

HE Xia, LV Jian, HE Yi-liang. Study progress on the mechanism of
heterotrophic nitrification[J]. A cta Microbiologica Sinica, 2006, 46(5)
844-847.

[15] Richardson D J, Wehrfritz ] M, Keech A, et al. The diversity of redox
proteins involved in bacterial heterotrophic nitrification and aerobic
denitrification[]J]. Biochem Soc Trans, 1998, 26:401-408.

[16]f &, & #,5 &I,%. IR Bacillus sp. LY BLAME
BEBIIELI]. FBiREE, 2007, 28(6) : 1404-1408.

HE Xia, ZHAO Bin, LV Jian, et al. Nitrogen removal by Bacillus sp. LY
with heterotrophic nitrification ability[J]. Environmental Science, 2007,
28(6):1404-1408.

[17] Joo H S, Hirai M, Shoda M. Improvement in ammonium removal effi—
ciency in wastewater treatment by mixed culture of Alcaligenes faecalis
No. 4 and L1[J]. J Biosci Bioeng, 2007, 103(1) :66-73.

[18] Joo H S, Hirai M, Shoda M. Characteristics of ammonium removal by
heterotrophic nitrification aerobic denitrification by Alcaligenes fae—
calis No. 4[]]. J Biosci Bioeng, 2005, 100(2) . 184-191.

[19] Genevieve M, Daniel P. Heterotrophic nitrification by a thermophilic
Bacillus species as influenced by different culture[J]. Can J Microbiol,
2000, 46 :465-473.



