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Application of Principal Component Analysis Method in Metabolomics Analysis of High
Arachidonic Acid-producing Stains
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Abstract : The information on GC-MS spectra of three strains of high arachidonic acid-producing Mortierella alpine was
analysed by principal component analysis, using 18 common metabolites as the original variables. Two principal components
are got and the three strains with different characters are distinguished. At the same time, principal component 1 is found to be
corresponded with arachidonic acid accumulation and principal component 2 is corresponded with biomass yield.
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Table 1 Evaluate of variables
o PP
b Y1 Y2 Y3

V1HiF R 90216 166325 40930
V2 BEE % 143310 271735 96476
V3 IR 222709 67023 80512
V4 R 82746 66645 78482
V5 B B I 70622 95980 79458
V6 ¥ TR 76442 71082 206029
V7 KAl 77548 92077 11949
V8 I 123435 58814 78251
V9 % Bl 67249 62550 204982
V10 4 R 98577 99294 113009
V11 TR 68002 63859 101607
V12 T 182595 76097 106476
V13 H& R 350522 77062 114198
V14 PFL b 135414 44376 65777
V15 2% 79676 210260 187218
V16 TR 65342 100248 150495
V17 ERHATR 103198 400208 271805
V18 Tl IR 67553 103573 141572
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Table 2 Estimate of principal components

IR R HOH AR
FEALAL Ji % JIEANH%) R A2 (%)
1 110168289  4.0336578 0.6120 0.6120
2 69831711  6.9831711 0.3880 1.0000
3 0.0000000 0.0000 1.0000
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Table 3  Contribution of variables to principal components

FHEm & V1 V2 V3 V4 V5 V6 V7 V8

V10 Vil V12 V13 V14 V15 V16 V17 V18

Printl 0288666 —0090575 0301091 0221268 —0239103 —01298%4 0091857 ~ (0.291560

Print2  01083%6 —0360914 0013428 0256830 — 0230235 0341443 —0360403 (0095351  0.340454

—013159 —0150244 —0111915 0292806 0300251 0296198 — 0299006 — 0236147 — 0277166 — 051710

0328008 0351342 0089126 0031271 0069219 —0046427 0234999 — 0148348 0207957
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Table 4 Data of principal component score and fermentation yield
Printl Print2 BAAT F(g/L) g 2 (%) AATEI IR % 4 (%) AAHE(g/L)
Y1 246348.870718691229 45897.966636 55.72 60.01 11.42
Y2 80450.603728 — 23383.537515 54.39 58.97 10.19
Y3 20354.546622 211003.463765 52.11 50.36 9.88
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Fig.1 Scatter diagram of principal components
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Fig.2  Plot of principal 1 score to AA content in oil
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Fig.3 Plot of principal 1 score to AA yield
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