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Fig. 1 Sketch map of sample collection area.

1.1.2 BIOLOG :BIOLOG

GN2 MicroPlate™) BIOLOG
Hayward USA) 95 6
(carbohydrates)30 . (carboxylic acids)24 .

(BIOLOG
(BIOLOG

(amino acids)20 . / (amines /
amides) 6 . (polymers) 5
(miscellaneous) 10
1.1.3 :BIOLOG
( BIOLOG MicroStation™  USA) .
(LRH250A ). (THZ-CH
).
1.2
BIOLOG GN2 o 10 ¢
250 mL 90 mL 4C
1h 3 min 8
BIOLOG GN2 (150 uwL/ ) 25C 10
d 24 h 590 nm
1.3 ( Average Well-Color

Development AWCD)
(AWCD)

. AWCD TAWCD
=Y (C, -R) /95 C, 590 nm
;R GN2 Al ;C.
-R :C,-R=0";
AWCD, = Ci -
R AWCD, 3 .

Excel (V2003) .SPSS(V17.0)

Kolmogorov-Smirnov

BIOLOG GN2 95

p <0.05
2 Mann—
Whitey U BIOLOG GN2 95
BIOLOG GN2 95
1% =
/ x100% -
2
2.1
BIOLOG
2.1.1 (AWCD) : AWCD
AWCD .
9 d) AWCD 24 h
6 d  2);
2025
g
% 0.20
ks
38 015
T 010
i —&— Non-reservoir
?_sb 0.05 & Reservoir
5
s 0 :
S 1 2 3 4 5 6 7 8 9 10
2 t/d
2 9
Fig. 2 Changes of total average well color development

(AWCD) during 9d incubation.



BIOLOG . (2012)52(4) 507
2d 3 ( 3)
d o Wilks” Lambda
7d o 9d AWCD X <0.001
4d « 2). 4 .
d o 2.3
2.1.2 .
BIOLOG GN2 95 96h
Mann-Whitey U 1 14
N -80.D- “L-
? ? 1- L= 10 96h
D- JL- D L- N N
1. 481 1
N N D L a-
97.8% (
\OL—D—I— \6—
4); ~2.665
(p<0.001)(C 1), 00 % 6
o7, - [y
2.1.3 100% ; 98. 6% -
3
BIOLOG GN2
96h BIOLOG
C 3).
v/
15
. 16-17 BIOLOG
o GN2
2.2 13
BIOLOG GN2 95 o
o Wilks” N\ A N
“0” -80.D- 17
° C D « 2)
10 F 0.001( 2)
N \6- D
L- N . “D- “oL—
N- D- . .
C 2)
D x ( ) ’
96h o 18
D =5.421x, - 10. 184x, — 12.354x, + 4. 615z, co, o
~12.100x, +7.183x, + 6.563x, + 6. 672x, A

- 6.651x, +5.214x,, +0.007



508

Xianyan Liao et al. /Acta Microbiologica Sinica(2012)52(4)

1

Table 1 Comparison of reservoir and non—reservoir soil microorganisms using single carbon source

Reservoir Non-reservoir Mann-WhiteyU
Carbon source factors
0D, /45 SD 0Dy, 125 SD tests z
Polymers
a-Cyclodextrin 0. 12209 0. 152404 0. 03704 0.041117 -2.155 0.031"
Glycogen 0. 24593 0.219562 0. 04674 0. 037698 -4.836 0. 000
tween-40 0.22321 0. 185506 0.10324 0. 159018 -3.335 0.001™
tween-80 0.20897 0.201822 0. 06320 0. 075556 -3.572 0. 000
Carbohydrates
L-Arabinose 0. 15480 0. 184213 0.07030 0. 103050 -2.149 0.032"
D-Galactose 0. 19049 0. 160803 0. 05866 0. 072375 -4.236 0. 000
m-nositol 0.19711 0.173176 0. 07854 0.094187 -3.234 0.001™
Lactulose 0.11121 0. 130059 0. 06994 0. 154405 -2.945 0.003™
D-Mannose 0. 14299 0. 160700 0.10140 0. 158092 -2.064 0.039"
D-Melibiose 0. 03730 0.074716 0. 03958 0. 043276 -2.426 0.015"
D-Psicose 0. 12980 0. 137865 0. 04528 0.031886 -2.619 0.009™
Pyruvic Acid — Methyl Ester 0. 14616 0. 155178 0. 08636 0. 141812 -2.361 0.018
Succinic Acid Mono — Methyl Ester 0. 18568 0. 174492 0. 07994 0.111888 -2.510 0.012"
Carboxylic acids
Citric Acid 0. 14356 0. 169495 0. 04938 0. 084694 -2.489 0.013"
Formic Acid 0. 10051 0. 153021 0. 00994 0.015472 -3.293 0.001™
D-Glucosaminic Acid 0.23836 0.202883 0.07874 0. 060847 -3.389 0.001™
aKetovaleric Acid 0.20632 0. 190372 0. 09042 0. 078227 -2.282 0.022"
Propionic Acid 0.21761 0.202480 0. 06688 0.108179 -3.398 0.001™
Sebacic Acid 0. 16449 0. 180832 0. 06560 0. 100785 -2.197 0.028"
Bromosuccinic Acid 0.22912 0. 246450 0. 08564 0. 099874 -2.209 0.027°
Amines / Amides)
Succinamic Acid 0. 14430 0. 150974 0. 05308 0. 031201 -2.936 0.003™
Glucuronamide 0. 15568 0. 158088 0. 04430 0. 041892 -3.190 0.001™
L-Alaninamide 0.17842 0.171636 0.04138 0. 045519 -4.764 0. 000 ™
Phenylethyl-amine 0. 24590 0. 196635 0. 05810 0. 060048 -4.808 0. 000
Putrescine 0.19112 0. 192942 0. 04454 0. 068071 -3.076 0.002™
Amino acids
D-Alanine 0. 16499 0. 146343 0. 07540 0. 066358 -2.740 0.006™
L-Alanine 0. 17883 0. 158454 0.07378 0. 055859 -3.163 0.002™
L-Alanyl-Glycine 0. 14628 0. 146194 0. 05036 0. 067272 -3.249 0.001™
L-Asparagine) 0. 16300 0. 170435 0. 06630 0.072169 -2.499 0.012™
L-Aspartic Acid 0.22831 0.214833 0. 10042 0. 145574 -3.318 0.001™
L-Glutamic Acid 0. 15120 0. 171515 0. 06770 0. 137204 -2.472 0.013™
Glycyld.-Aspartic Acid 0.21044 0. 179058 0. 08298 0. 106230 -3.500 0. 000
Glycyld.-Glutamic Acid 0. 13643 0. 140012 0. 05502 0. 098784 -3.031 0.002™
Hydroxy-L.—Proline 0. 12306 0. 115398 0.07432 0. 083440 -2.158 0.031°
L-Ornithine 0. 15150 0. 145436 0.03814 0. 039802 -4.479 0. 000
L-Phenylalanine 0. 14414 0. 155335 0. 04470 0. 056305 42.750 0. 006™
L-Proline 0. 17349 0. 169087 0. 06992 0. 083790 -2.994 0.003™
L-Pyroglutamic Acid 0. 15703 0. 167659 0. 06332 0. 068446 -2.498 0.012"
D-Serine 0.20783 0.223794 0. 03998 0. 048644 -3.856 0. 000
L-Serine 0.22546 0. 181271 0. 09696 0. 165502 -3.826 0. 000 ™
L-Threonine 0. 15739 0. 185340 0. 06294 0. 102922 -3.361 0.001™
D L-Carnitine 0.20293 0. 173761 0. 06386 0.101180 -4.092 0. 000"
y-Aminobutyric Acid 0. 14641 0. 160641 0. 06038 0. 107346 -2.722 0.006™
Miscellaneous
Inosine 0.22722 0.211948 0. 05296 0. 052053 -4.989 0. 000
Uridine 0.24330 0. 195790 0. 05282 0. 038856 -5.087 0. 000
Thymidine 0. 15197 0. 196232 0.01232 0. 028723 -3.870 0.000™
2-Aminoethanol 0. 16473 0. 195199 0. 03526 0. 063529 -2.479 0.013
2 3 Butanediol 0. 19461 0. 195933 0. 05732 0. 053785 -3.066 0.002™
Glycerol 0.22941 0. 177006 0. 08632 0. 159858 -4.297 0. 000
D L a-Glycerol Phosphate 0. 24008 0.219380 0.08774 0. 111945 -3.672 0.000™
a-D-Glucose- Phosphate 0.23571 0.194118 0.07106 0. 081549 -3.900 0.000™
D-Glucose-6 phosphate 0.23339 0. 189831 0. 06796 0. 097958 -4.416 0. 000

(DSample sizes were n =45 for reservoir and n =25 for non-reservoir; @Significant p values:” p <0.

05 ™p<0.01 ™ p<0.001
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Fig.3  Carbon source types of reservoir and non-—reservoir soil microorganisms utilized.
2 BIOLOG GN2
Table 2 Stepwise discrimination model of BIOLOG GN2 carbons
Contribute
Discriminant Factor( carbon sourse) Carbon source types Wilks" N F P Olnm ute Canonicalcoefficients
value
X, Uridine Miscellaneous 0.747 8.765 0. 000 0. 863 5.421
X, Dextrin polymers 0. 566 46. 153 0. 000 -1.476 -10. 184
X D-Melibiose Carbohydrates 0. 489 10. 575 0. 000 -0.808 -12.354
X, Sebacic Acid Carboxylic acids 0.394 9.079 0. 000 0.726 4.615
X Succinic Acid Carboxylic acids 0.351 29.431 0. 000 -1.856 -12.100
X, D-Glucose-6-phosphate Miscellaneous 0.293 18. 655 0. 000 1.174 7.183
X, aKetobutyrid Acid Carboxylic acids 0.258 8.702 0. 000 0. 806 6.563
X Succinic Acid Mono-Methyl Ester Carbohydrates 0. 240 8.995 0. 000 1.036 6.672
X, D L-Lactic Acid Carboxylic acids 0.218 10. 561 0. 000 -1.046 -6.651
Xy N-Acetyl-D-Galactosamine Carbohydrates 0.198 6.256 0. 000 0.767 5.214
Distant / / / / / / 0. 007
3
Table 3 Discriminator index of canonical discriminant function
Eigenvalue Variance / % Cumulative /% Canonical Corr Wilks” N Chi-square(x2) Sig.
4.062 100.0 100.0 0. 896 0.198 102. 170 0. 000
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A new method of microbial prospecting for oil and gas
based on BIOLOG metabolic fingerprinting analysis

: . 12 1 1 . 1 12 . 1*
Xianyan Liao Tao Zhang  Jun Zeng Jian Sun. Wen Hu Kai Lou
"College of Life Science and Technology of Xinjiang University Urumqi 830046 China
? Institutes of Microbiology Xinjiang Academy of Agriculture Science Urumgqi 830091 China

Abstract: Objective Establishing a new method of microbial prospecting for oil and gas based on microbial community
metabolic function. Methods In this study 45 shallow reservoir soil samples and 25 non-reservoir soil samples were
collected. Carbon catabolic activity of the microbial community was measured by biolog microplate and microbial anomaly
of reservoir was judged by discriminant function. Result We screened 10 typical carbon sources of 95 carbon sources
which could reflect the differences of reservoir and non-reservoir soil microbial community structure and made the
validation test set to experimental zone and controlled zone samples using the discriminant function. The discriminate rate
of reservoir and non-reservoir were 97. 8% and 100% respectively and the overall accuracy was 98. 6% . Conclusion
Biolog technology provided a highly efficient and precise method for preliminarily predicting oil and gas reservoir.

Keywords: soil microbial community oil and gas exploration biolog technology
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