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Environmental Microbial Study
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Abstract Traditional microbial identification and cluster analysis method is founded on the basis of the separation of microbial pure
culture. Because more than 99% of micro—organisms can not be cultured in the natural environment, microbial analysis and research
have many limitations. Compared with the traditional medium —based microbial separation technology as well as physiological methods
and molecular biological methods, the Phospholipid Fatty Acid analysis which based on fatty acids as a biomarker is widely used in the
research of environmental microbiology nowadays. This paper discusses the PLFA fingerprint analysis and its applications for
environmental microbial studies, including identification of unknown microbes and assessment of microbial diversity.
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55 3 A0 R B A 1R Bl A R A T IR AL Y o LA R R A
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tail ) .
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Har— ik A W2 245 (Microbial Identification
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trometry , GC—MS) F1 ¥ 5T ¢ HL (High Performance Liquid Chro-
matography —Electrospray lonization—Mass Spectrometry , HPLC -
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FERE T — AR W R D RS 5 1R BT AR
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PLFA S A TE 238 245, Bl Sherlock MIS f 4 9 B 8 %6 5E &
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TG R NG 05 R P LAk i I IR R 0 AR BORN Pk B B e
B YEE | A5 R BRI W ER A — 58 B AR HEAL R )Y . Sherlock
MIS A=W B ) %5 2 5053 B 19 Bs 107 12 1) e e 504 T 9—
20 Z[E), BEFEUNT 98U KT 20 IR MR A IZ R SR
3T o FRGE AR 45 T 7 R 4153 Ok BR BFR] 3135 A5 5 {H (ECL)
Wt B AR 2 53 B9 AFEAE SR A0 T ARUH — {1k s 3138 45 21 43 B AR
X, FE S R G b B AR TR BB VT, T
AHALLE (Similarity Index,ST), M i 45 Hy —Fp ak JL #0688 (4 14
P a5 A . — M DL A ST B Fh 44 FRAE R S e 45 21 B
HoARAs B TUAS AN Y ST EG 04 30 B DUPAR 18 €2 335 IR AE A 7
TR R AT 255 HI W

Hai & P9 28 278 K Sherlock MIS 137 T fi A 9 % 52 4 3C
MR B , JE 58 UL APV MIDI RS 157 198 20 187 28 22 2 40, % DA T
fat e - e b o A5 B0 1 bR B WHEAT TR 5 IR 2 A 43 B 4
FE AR HOH AR (Neosartorya aureola), 2B 445N F %
HAR G377 NG 7K AL 31 R Gt K D12 AT By JURE I 1 ik v 0 43
BT DL LL T B (NP) R ME — Bl U8 A= < i 4 S8 A i, H: SI>
0.800 (S7>0.500 NI TA Ay %5 5% 1Y) ) . Mosca S50 H % 4t %5 5
J7 1 Fl Sherlock MIS fi 4= 1 F 8l %50 R G0 %) 68 k43 B FF 1
WRHEATYE SR G ke 4 R —3.

1M 14 AR AR SR % Sherlock MIS A4 H
B E AR SR B — AR Al RN T IR 1 3 g 5 SR 0 s i TR
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Table 1 Fatty acid test results

BeamtE WRNE mAEREE RFact SEERK JBURGS  HO8 /% e TR 2

0.027 992 0.033 — 379% o ENT PEAK — < min rt

1758 3213E48  0.029 — 7.009 130 — < min rt

5.815 574 0.037 1.044 12.614 14:0 iso 0.53 ECL deviates 0.000 Reference —0.004
7.161 1435 0.033 0.978 13.619 14:0 1.24 ECL deviates 0.000 Reference —0.003
7.701 1691 0.038 0959  13.999 150 1.44 ECL deviates <0.001  Reference —0.004
8.693 37744 0.041 0.934  14.624 1520 ameie 3127  ECL deviates 0.001  Reference —0.003
8.835 45571 0.041 0931 14714 160 i 37.62  ECL deviates 0.001  Reference —0.003
10.360 3154 0.042 0.906  15.627 60 2.54 ECL deviates 0.000  Reference —0.004
10.995 11034 0.042 0.899  15.999 8.80 ECL deviates <0.001  Reference —0.005
11.300 126 0.017 — 16.172 , — < min ar/ht

12.106 11640 0.044 0.889  16.630 171:(?:;230 9.18 ECL deviates 0.000  Reference —0.004
12.271 9369 0.046 0.888  16.724 7.38 ECL deviates 0.001  Reference —0.004
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Fig. 1 Fatty acid chromatogram by using Sherlock
Microbial Identification System

I, USSR T AR U R 1 O B I (8] | T AR 0
I AEAEEC IRITIR T4 LA A S AR B LR
W W A A B — A W AR R — R IR D7 2 , 2R 46 45t 1) T
U E B85 N Bacillus—pumilus , BV /N ZE A FF I ,SI=0.514,
1 AT LA MY /0N 2 S0 G U 2 o A v 1) 2 b i U TR
JH RT 435 24 :15:0is0, 8.693min ; 15:0anteiso , 8.835min,, i 13
Sherlock MIS 4= ¥ H 3h %8 5€ R G0, A HBEWH E H— R A
A=Y T EL AT R A LA Y R I TR AR B L
gy R HATT A I N T 5
22 PLFAEBESHAEZEREREVESERHNEA
221 WHEEY=E

HH T BB A7 A€ T T A5 I 1A 40 B (0% 20 A RS v L I TR A AE
T R R i 7E — 5 1 SR AR, AR SRAE RV T
Yy ) 4 ML N B dak R0 G AR i A A R AR E 0 LA DG R I
NG & T TAR iR A i, A AL T hr s R IR iR i
FE G AT AR T e FEN b 1 S A W A W e RN A
FEA Wt EAT 530, 20 AE 1 PLEA & 2 AR 2R Uk
Yy A, A5 A A R R DT R AT :i15:0,a15:0,15:0,
116:0,16:109,16:1071,i17:0,a17:0, 17:0, 18: 107, fl cy19:0,
MR R B 2 IRBAE R Y R CEE IR T RR , A 16:0
(10Me) ,17:0 (10Me ),18:0 (10Me) ,i15:0,a15:0,i16:0,i17:0
al7:0, F57n 4 25 QBT A9 F2 22 0 UG IR N BE I 7 e, A
16:1w5,16:1w7t,16:109,cy17:0,18:105,18:107 F1 cy19:0,18:
206, LI GERRY , HIEHAY B AEY E MR EY B
T B P 0 T B 2% TG I 1 A 2 4 e 34 R i A T K b
FIRBAK LY, KZFRA PLFA 2 A T LR 374 Y I
SHERAEY R A& e 2E R 4 R LR RS
R R i SRS PR R R . Rousk S50 B8 19 8 &
BRI T AN pH XTHEFR - 5 b ik 49 B s
222 MEMEVEHENGW

AW RE P T LU SCON TR E A R SRR E R BT B —
FE ML 25 K (B T AS G540 RS FR 450 ), BA R DI Rg ()

B 68

HEWAE G TR, PLFA 43808 9632 B H T 58 KR BT
Hi R K DA e 55 K Ak BRAE 5G 1 2B RN TR S A A5 AR W e R
LD RE R AESE b, 1RO IRAE RS A AR B S o)
B, MR L — B A W R 2 BB 9 (E A B AR 5 L A il
JERES VRN PLEA, K H8 7R R M . i an , 3R 24 s i
g 247 R 3 38 B AN B AT A A1 ¢19:1 w8, 16: 1wbc, 15:0w2,14
e S 1 R F8 7R3 R TG T (Nocardia )0, 2= £ 250252 5 i g
7 R B4 3 B 40 43 M AF 9% 27 /R 5 e JE T 8 AR 1
A YIRETE S5 R RRAE 2 BHOK A S R R A P R ST AR
HEVR 85 4 2R, 21 AR A IF ok 5 1S - SR WV 2544
PIRAS RS2 AESR F W A8 IR i 8 43 O vk it 5 T L 3R
WAV RG DA W R IR R SR R R
EVRESS I S A E R RGEA —E 2SS, Kristina 5517
Xof Al A A R Ak R b 2R 5 A 0y R AT D R R 5 R R AT AR
ZE0H B RAHUEE (S W B RE LS M 45 0T, Peacock 5581 H
PLFA % B 53 748 7 1 7K G 2 40 1 3 235 4 A 45 b R 5% T
AR A, LIRS 1T K R G A s =0 B

3 Hig

BT IACE YA BOR K R R (9 PLEA 35 [ 73 #1777 %
AL GE 1) 5 T 1597 2R A Bl AR W 20 B BOR LR AR B2 T v oy
TAY I EAL B LU LA (1) ARHECT 5 R 1R R 1
SR BB L AT 2 M BRI AR W A v TR AR B HORGE S
FEBAE WA v 13 A AR 5 (2) BRI IR I3 AN 52 JBORE 2 i
SRR S5 RO TR 5 (3) IR AR SR AR | R A A
AN AR AR R, HLK S BE 22 5 (4) MR I 107 R 3% P& nT LA
XA A W e SEAT S AN IR . XTI A Y 2 R
PERIBT S A5 3] T Ok B BN . H R TR — 2
TEAH V38 H 5 2 AL BOR T G, B I A 2 L kB AR
(DGGE) &5, e 1k S AR X Bl iy il R

2% X #f (References)

[1] Kennydy A C, Smith K L. Soil microbial diversity and the sustainability
of a cultural soils [J]. Plant and Soil, 1995, 170(1): 75-86.

[2] White D C, Davis W M, Nickels J S, et al. Determination of the sedimentary
microbial biomass by extractible lipid phosphate [J]. Oecologia, 1979, 40
(1): 51-62.

[3] Gomez —Brandon M, Lores M, Dominguez J. A new combination of
extraction and derivatization methods that reduces the complexity and
preparation time in determining phospholipid fatty acids in solid environ-
mental samples|]]. Bioresource Technology, 2010, 101(4): 1348-1354.

[4] Fostera A L, Munk b L, Koski R A. Relationships between microbial
communities and environmental parameters at sites impacted by mining
of volcanogenic massive sulfide deposits, Prince William Sound, Alaska
[J]. Applied Geochemistry, 2008, 23(2): 279-307.

[5] Joergensen R G., Wichern F. Quantitative assessment of the fungal
contribution to microbial tissue in soil[J]. Soil Biology and. Biochemistry,
2008, 40(12): 2977-2991.

[6] Ozbek A, Aktas O. Identification of three strains of mycobacterium

species isolated from clinical samples using fatty acid methyl ester



| |ecmik

## S 2012,30(02)

2714 3 E (Reviews)

profiling [J]. The Journal of International Medical Research, 2003, 31(2):
133-140.

[7] Bligh E G, Dyer W J. A rapid method of total lipid extraction and
purification [J]. Canadian Journal of Biochemistry and Physiology, 1959,
37(8): 911-917.

[8] Acosta—Martinez V, Zobeck T M, Allen V. Soil microbial, chemical and
physical properties in continuous cotton and integrated crop —livestock
systems[J]. Soil Science Society of America Journal, 2004, 68(6): 1875—
1884.

(9] JHIIGE UL, Mo, 72 B AT, SR, — R O 5 A A Bl L 075 2 M
[J]. P E RS, 2010, 31(2): 11-14.

Zhou Xiaojian, Jin Cuili, Dong Xiawei, et al. China Plant Protection,
2011, 31(12): 11-14.

[10] ZE N0 AR, XUAEDT, B 4245, 1 bR T 5 1) Wk A T 1) 20 185 S50 0 R e e
PERFSEL]]. BREE AL, 2008, 29(1): 231-236.

Li Xuchun, Liu Guifang, Ma Jun, et al. Environmental Science, 2008,
29(1): 231-236.

[11] Mosca A, Russo F, Miragliotta L. Utility of gas chromatography for rapid
identification of mycobacterial species frequently encountered in clinical
laboratory|J]. Journal of Microbiological Methods, 2007, 68(2): 392-395.

[12] 44k, T/ AR, . 5 /) 5 v JE 13 b AR IR 1 Bl A= e v 2
FRRIE. AR A%, 2011, 31(2): 474-482.

FB+BEERES

SCIESCE & TECHAOLOGY REVIER

Niu Jia, Zhou Xiaoqi, Jiang Na. Acta Ecologica Sinica, 2011, 31(2):
474-482.

[13] 2R5E, BRife, wh i B S EURA 9 00 2L 35 I AR W IR 25 R e i S )
BEE. o E 25 K HEK[T]. 2007, 23(19): 94-97.

Zhu Liang, Chen Jing, Han Zengmin. China Water & W astewater, 2007,
23(19): 94-97.

[14] Rousk J, Brookes P C, Baath E. The microbial PLFA composition as
affected by pH in an arable soil [J]. Soil Biology & Biochemistry, 2010,
42(3): 516-520.

[15] Ludvigsen L, Albrechtsen H J, Ringelberg D B, et al. Distribution and
composition of microbial populations in a landfill leachate contaminated
aquifer (Grindsted, Denmark) [J]. Microbial Ecology, 1999, 37(3): 197-
207.

[16] Cha D K. Fatty acid methyl ester (FAME) analysis for monitoring Nocardia
levels in activated sludge[J]. Water Research, 1999, 38(8): 1964—1966.

[17] Kristina Y N. A rapid methodology using fatty acid methyl esters to
profile bacterial community structures in microbial fuel cells[]].
Bioelectroc hemistry, 2010, 78(1): 80-86.

[18] Peacock A D, Chang Y J, Istok J D, et al. Utilization of microbial
biofilms as monitors of bioremediation [J]. Microbial Ecology, 2004, 47
(3): 284-292.

(FEHRE SRR, KER)

HFIERFARTV

HPENEZEED, BMNRERPPETABEERRBELFZERERSBE T 2012

F£7R81417 BERMNTEF,

ISR (1) BRSAEERFFER, Q)AERESYRHNBEERMBRI HFET
12 (3) BRSSP ELURFZARIER; (4)REMBERMBPLZREFEZEE; (5) F34E
MRS R EREFEMEFEMER; (6) AN B EGY R EFZMAEFEER(7)ER . XA
MATBRF MR, (8) & B MM B SEF MBS M R; (9) # L 703 ik w1 #HEY e 14 R
(10)Metamaterial B R EE BT FE; (1) KFEBEA R RAREAR; (12)HEALBF
FRANREEBAFETESNAFXRRE)  MBMER; (13)BXAFE KXFEHHH L
Tk SR U RER;,(14)FEXENRGNMEREMER,(15)BBSXFHM AR REX
RXFUE; (16) BB SAFZERA RSN FHAFEMIHRA,

WX HR:20124F 4 A 30 H

WIS BN T RFILEE 75 SMMAXF(ERE) WEIREFRE

HBE 4% £5 : 450052

BEXZ B 15:0371-67767838 ,0371-67766629
EF{5# .0pcm2012@126.com,opcm2012@ 163.com

S 3« http://www.opcm2012.com/

69 IE



