R R KR Jul. 20, 2014, 41(7): 1463-1469
Microbiology China © 2014 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.130878

RIS RS B RR R R
THE D B HK MiEe”

(1. () 102249)
Q. 100084)

B OE IBH)] PRANMRLGEAAAR TR T o) A48 mAE N, £ FTIREIRAE 6 AF
KA P, BB L RIAFE AR P, R R SR F AR E NN T
b, Ao, [FE] AMBEE 1385 £1F 3]0 AP MAE T8 FIR BALIRA T A LIk &,
At T A RE . IR &E. GRbhA kR, Ak 4 RBRT &k, ZRERTER
SEHAE KK, MMO FH. AAEZME. [ERYIFRR6ANAE, RiEdmbikosd, 24
€ 3 FHERBAREASE, HEA LSRRG @RTE. FIRAEIIESH . MMO BEE A&
#HXRAE T, H DGGE Bi# 2 ~RAMNEHRABLEMTARKR, [4£] X 3 FHREG EAT
VAR B PR T IR BACRA T ) fe Ao B BRAE MY 09 AE M,

XA FREMKE, REH, RAT X, AHLEME IR

Study on preservation methods of mixed methane-oxidizing bacteria
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Abstract: [Objective] Mixed methane-oxidizing bacteria are useful for reduction of methane emission.
For research and application of mixed methane-oxidizing bacteria, their long-term stable preservation
must be first solved. The preservation methods should be able to maintain the integrity and stability of the
community structure and function. [Methods] Two kinds of stable mixed methane-oxidizing cultures en-
riched from a coal mine soil were used as the bacterial community. Four preservation methods, refrigera-
tion, ultralow freezing, freezing in paraffin oil and freezing in glycerin, were comparatively studied. The
growth, MMO activity and community structure before and after the preservation were investigated. [Re-
sults] The method with glycerin could not be used for mixed methane-oxidizing bacteria preservation.
After preservation using the other three methods, the cell density, methane oxidation capacity, MMO ac-
tivity and subculture stability reached the same level as before the preservation. DGGE fingerprints of
16S rRNA for the mixed cultures before and after the preservation showed that the change of the commu-
nity structure during the preservation was not much. [Conclusion] The three preservation methods can
effectively maintain the function and community structure of the mixed methane-oxidizing bacteria stable.
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Figure 1 Growth curve, methane oxidation capacity and MMO activity of mixed methane-oxidizing bacteria and
M. trichosporium OB3b before preservation
Note: A: Growth curve; B: Methane oxidation capacity; C: MMO activity.
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Table 1 Methane oxidation capacity of mixed bacteria after preservation and recovery

a

Methane-oxidizing capacity” (mL CH,/d)

No. Preservation method 1" 1#2 1#-3 1#-4 241 W2 243 24-4
1 Refrigeration 36.8 30.1 29.4 29.0 29.4 30.3 28.0 25.4
2 Ultralow freezing 26.1 25.8 27.2 26.6 27.8 28.3 24.6 26.3
3 Freezing in paraffin oil 10.7 16.9 20.4 23.4 16.7 19.5 21.6 20.4
4 Freezing in glycerin 0.9 0.4 0.0 0.0 1.7 0.7 0.0 0.0
¢ 5 1 2# 123 4

Note: * The methane oxidation capacity was defined as the average methane consumption of first five days in a culture cycle; °: The
number 1, 2, 3, 4 after 1# and 2# represented the passage number of the two different mixed bacteria after recovery.
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Figure 2 Growth of mixed methane-oxidizing bacteria after preservation and recovery
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Note: A: 1# mixed methane-oxidizing bacteria; B: 2# mixed methane-oxidizing bacteria. The samples were tested after six days cultiva-
tion. Sample 1-C and 2-C represented the control of 1# and 2# mixed bacteria before preservation. The other samples were indicated by
three numbers: the first number 1 and 2 represented 1# and 2# mixed methane-oxidizing bacteria; the number 1, 2 and 3 after the 1st
number represented the preservation methods, refrigeration, ultralow freezing, and freezing in paraffin oil, respectively; the number 6 and
10 after the 2nd number represented the passage number of the two kinds of mixed bacteria after recovery.
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Figure 3 MMO activity of mixed methane-oxidizing bacteria after preservation and recovery
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Note: The meaning of each number was the same as that in Figure 2.
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Figure 4 16S rRNA DGGE fingerprints of mixed methane-oxidizing bacteria before and after preservation
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Note: The different lines indicated the different samples and the meaning of each number was the same as that in Figure 2.
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