& i % % iﬁ_ %\ Dec. 20, 2014, 41(12): 2574-2581

Microbiology China © 2014 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOLI: 10.13344/j.microbiol.china.140137

XY

W& AE BB RAER 73 # Fh AR A B R EUE AL TR 2 4R
A% EHEM BER FH B

610041)

B E (8] PARESAREFZNAL LR, KEdELET %, [F%]1 KA
C19 A WAR, KRR ERATON, $HEIEBESTRZFRAKIBELELEE ., [£R] EEANIF
A Z 693G I, AN B 6G PLFA 22 forf) BALFA8ATR A 3G 4, 2t AF 241E 16 nmol/g B A
w0 T[4 25 4R404% B = R R vk LA H- PLFA &2t a 4 el it AT 229% &5 &M Dot Net
CHEZ BB HIFEIHAER ., (48] T HLT RN R TN AL TLE, FHRHA
ik, RAG AL PLFA A T#H AW T3 ol dse R kagiz £; BOERIGTIAT
BB ABEH R F R LR RR L, A% 55 H KBRS IRTF—Z 8 HLRE,
RBTRFESAT AR H .

KR AREEREITER, WATH, HIEALE

Using of internal standard and modeling the data processing of
phospholipid fatty acids
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Abstract: [Objective] To estimate the reference range of internal standard amount of unknown
samples and optimize the method of data processing. [Methods] The different amount use of Methyl
Nonadecanoate as internal standard was studied and discussed. The data analysis model of fatty acids
was established to optimize the data processing of PLFA. [Results] The number and response values
of detected PLFA were advanced with the increased of amount of internal standard, but both reduced
when the amount over 16 nmol/g. Twenty-five sets of PLFA data showed that the PLFA contents
calculated by response value were higher than by percentage value. A data analysis model of PLFA
was established using Dot Net C# language. [Conclusion] The reference range of internal standard
amount of unknown samples was preliminary estimated and optimized. Calculation of PLFA content
by response value can avoid the error caused by the lack of percentage value. The use of calibration
coefficient can reduce the system error. Data processing was automated by the data analysis mode. It
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improves the efficiency and accuracy of data analysis.

Keywords: PLFA, Internal standard, Data processing

(Phospholipid fatty acids PLFAs)

PLFA (1-4]

Microbial Identification System (MIS)

C9:0 C20:0
(PLFA)
PLFA
PLFA
51 PLFA
Eco Sherlock
Perl Perl
R MySQL
Windows XP  Vista
2012 MIDI Sherlock
PLFA
(D
(2) Sherlock

1 RS kHE
1.1 ##
(103°53'E 31°41'N)
8.9 °C 919.5 mm
0—-20 cm 4
2 mm
=70 °C (

Sigma) ( Sigma) C9-C20

( 112280 MIDI)

(
)

MIDI  Sherlock® Microbial

Identification System (MIS)

Agilent 6850
1.2 FH&
-70 °C
5¢g 50 mL -
- (1:2:0.8 )
[6-7]
N, 100 pL
(25 mg/L )

Agilent 19091B-102E
(25 mx0.2 mmx0.33 pm)
MIDI Sherlock (MIDI Inc. Newark DE)
250 °C 9.5 Psi

http://journals.im.ac.cn/wswxtbcn



2576 WA 4 Microbiol. China 2014, Vol.41, No.12
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Table 1 Effect of different injection volume of internal standard on the concentration of PLFA

PLFA Injection volume of internal (uL)

The concentration of PLFA (nmol/g) 60 100 120 200 240
11:0 iso 30H 0.282+0.147 0.279+0.054 0.277+0.161 0.263+0.165 0.265+0.083
Unknown 12.484 ND 0.151+0.013 0.153+0.016 ND ND
i14:0 0.134+0.027 0.137+0.014 0.136+0.023 ND ND
14:1 w5c 0.155+0.025 0.153+0.021 0.148+0.019 ND ND
14:0 0.287+0.035 0.283+0.032 0.279+0.027 0.273+0.043 ND
Unknown 14.502 0.181+0.026 0.177+0.018 0.175+0.023 ND ND
i15:0 1.833+0.108 1.781+0.096 1.732+0.080 1.616+0.085 1.578+0.087
al5:0 1.623+0.094 1.574+0.018 1.527+0.076 1.425+0.065 1.405+0.077
15:0 0.249+0.041 0.246+0.008 0.255+0.037 0.252+0.029 ND
i16:0 1.639+0.109 1.561+0.095 1.486+0.087 1.387+0.069 1.352+0.063
al6:0 0.346+0.047 0.348+0.061 0.331+0.036 0.264+0.041 ND
16:0 6.976+0.227 6.954+0.222 6.778+0.145 6.665+0.181 6.424+0.231
17:1 iso w9c 1.890+0.123 1.862+0.111 1.750+0.069 1.633+0.114 1.629+0.076
15:0 30H 0.520+0.065 0.495+0.060 0.471£0.052 0.468+0.057 0.405+0.079
i17:0 0.950+0.072 0.891+0.064 0.836+0.045 0.780+0.055 0.746+0.063
al7:0 1.726+0.103 1.709+0.093 1.600+0.051 1.509+0.100 1.516+0.087
cyl7:0 0.704+0.058 0.658+0.042 0.616+0.026 0.575+0.042 0.567+0.045
17:0 0.266+0.021 0.255+0.010 0.245+0.018 0.253+0.015 ND
16:1 20H 0.729+0.056 0.680+0.039 0.635+0.021 0.593+0.044 0.608+0.038
10Me17:0 0.265+0.048 0.247+0.032 0.230+0.027 0.184+0.037 ND
18:2 w6, 9¢/18:0 ante 2.125+0.152 2.090+0.135 1.940+0.076 1.810+0.140 1.805+0.086
18:0 3.274+0.259 3.217+0.234 3.179+0.149 2.880+0.219 2.688+0.244
10Me18:0 1.481+0.096 1.368+0.085 1.364+0.044 1.180+0.094 1.198+0.062
i19:0 1.298+0.107 1.292+0.102 1.194+0.069 1.114+0.089 1.056+0.085
19:0 cyclo w8c 4.511+0.036 4.441£0.037 4.399+0.384 4.106+0.183 3.637+0.266
18:1 20H 2.833+0.209 2.800+0.191 2.684+0.107 2.412+0.194 2.387+0.211

ND

Note: ND means not detected.
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Table 2 Effect of different injection volume of internal standard on the detection value and response value of 16:0
- 16:0 16:0 C19
II%J ection volume of Detection value The tot.al The response value  The concentration The response value
internal standard Y concentration of £16:0 £16:0 (nmol/g) £C19
(uL) (nmol/g) PLFA (nmol/g) oo Of 25:0 (nmovg °
60 0.134-6.796 35.785+3.007 30 563 6.976+0.227 21030
100 0.137-6.954 35.651+2.839 18 986 6.954+0.222 21 842
120 0.136—6.778 34.910+£2.111 14 656 6.778+0.145 20 758
200 0.252-6.665 31.340+2.275 8 669 6.665+0.181 20 811
240 0.265-6.424 29.266+2.235 6 786 6.424+0.231 20282

#3 MTRMFEMARERENGE

Table 3 The assessed for amount of internal standard of the unknown sample

C19 PLFA
.. The detection of PLFA The amount of internal
The minimum response The response of C19 iailfs) st (mawlia)
0.05 3-10
150-250 15 000-30 000
0.10 6-20
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Figure 1 The results of PLFA calculated by percentage
and response value
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Figure 3 The main interface of the data analysis model of fatty acids
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Load the data
source file (Excel)

—>| Extract the valid data |

Parallel analysis of PLFA H Calculate the responsevalue

Strain database
administration (XML)

—>| Strain database matching |

| Produce a result document |

B4 BEHRIESTRETETREE

Figure 4 The flow diagram of the data analysis model of

fatty acids

(Peak Name)

Name Percent

Excel
Excel
(Percent)
7.999%(Peak

Name

Peak Name

Peak Name

33 ER] 113 ER]

Excel

232 HURLZH:
XML
XML

Excel Peak

Name

Sherlock 3

)/(19:0

Percent )

233 #EF

ISz F 5251

Peak 3

PLFA

[0 wreme S e |
Peak Nane | Bacterial Name 4 | [ Seaxen | [ am |
m Peak Name Bacterial Name Delete  TUpdate o
» 1400 s B A A Gran-positive bacteria Delete || Update
1 14:00 HfiFBacteria in zeneral Delete || Update
2 16:1 iso G fiffBacteria in general Delete || Update
a 16:0 isa EEF R AE Gran-positive bacteria Delete Tpdate
4 15:0 anteizo B EE Gran-positive bacteria Delete Tpdate
5 16:1 iso G EiRERalstonia Delete || Update
& 12:00 M@ Bactezia in general Delete || Update
7 14:1 whe 1B B R EPeudononas spp. Delete Tpdate
8 15:0 HfiFBacteria in zeneral Delete || Update
@ 15:0 30H iso BRI Crannegative bacteria Delete || Update |
10 16:00 MiEBacteria in general Delete Tpdate 3
11 16:0 10-methyl, TESA HrEEE Actinomycete Delete Tpdate
12 16:0 anteiso SRR Cran-positive bacteria Delete || Update
13 16:0 ise B R Gran positive bacteria Delete || Update
14 16:0 30H BRI AECrannegative bacteria Delete Tpdate
15 16:1 whe A= L FMethane-oxidizing bacteria Delete || Update
16 17:0 anteiso F= PR A Granpositive bacteria Delete || Update
17 17:0 cycla FEEF IR AE Grannegative bacteria Delste Tpdate
18 17:0 isa B A Gran-positive bacteria Delete || Update
13 18:00 N2 ST B Hydrogenobacter Delete | Update
20 18:1 wie EE R IR AE Grannegative bacteria Delete Tpdate
21 18:1 wac EEFungi Delete Tpdate
22 18:3 wEe (8,9,12) EffiFungi Delete || Update
23 18:0 cyclo wic 1A B R{EFBurkholderia cepacia Delete || Update
24 20:00 M Bacteria in gensral Delete || Update
25 19:0 iso HiEBacteria in general | pelete ]| Update | =

Figure 5 The strain database

5 BEMEIERE

http://journals.im.ac.cn/wswxtbcn



2580 WA 2# ik Microbiol. China 2014, Vol.41, No.12

o SFTIERLS - ST T ATTERES SRECE X
| BFFAExeal | | FTERAS |
Peak Name Concentration Percent o
16:1 20H 0. 221170805512442 0.8
13:3 wic (5,9,12) 0. 121643778301843 0.33
Sum In Feature & 1. BBE0G52095391T 4.3
18:1 wic 1.24224101382488 3.97
Sum In Feature & 2. 10849215539862 B.72
18:1 whc 1. 10853870267 742 .01
18:00 1. 48552867142857 4.03
17:0 i=so 30H 1. 430235844 70046 3.g8
18:0 10-methyl, TBSA 0. 501319815668203 1.38
19:1 is0 I 0. 361245161280323 0.98
19:0 cyclo wic 1. 0443271888401 3.81 =
19:00 . 299 217
Peak Namell: 53 MREHRA0: 36. A5806407A95E5
o FFTHENE - MENEERRRNRET T STE RS = | E]
B AEncel {TEnE: Average Concentration TSN 2 =] [ BuEidE
B Peak Name kverage Concentration FATIE -
EEFungi 18:1 wdc 0. TBA173721608445 2
Ho data Sun In Feature 8 1. 24188552691108 2
NGRS F E Hy drogencbacter | 18:00 1. 23364160843265 3
I Ho data 17:0 iso 30H 1.65134887261270 3
Ho data 18:0 10-methyl, TESA 0. 436561949536963 2
o data 19:1 iso I 0. 54373065275637 2
{HRE R EFBurkholderia. .. |19:0 cyclo wic 1. 35567593828202 3
o data 19:00 7,999 3
AEBacteria in general 12:00 1. 04951009462430 2
o data 13:0 iso 0. 52446399439167 2
BEE AR Cran-posit. .. |14:0 iso 0. 241420812283611 2 S
Ho data 15:1 iso F 0. 52612719753559 2
o data 17:1 wc 0. 453853472487943 2
Peak Namef2o SREESRAD: 33, 5486665317831

B 6 BERRBREURE St AR B4 45 R )
Figure 6 The output of the data analysis model of fatty acids
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