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Abstract: This study is aiming to establish an efficient metabolite extraction method for exploration of molecular
mechanisms of desiccation tolerance of the resurrection plant Boea hygrometrica using a metabolomics approach. The
extracts of metabolite in B. hygrometrica using methanol solution (method A) and methanol-chloroform-water solution
(method B) were analyzed by gas chromatography-mass spectrometry (GC-MS). The total numbers of chromatographic
peaks, extraction efficiency, retention time and the peak stability were compared. The results showed that for fresh
materials, the total chromatographic peak number of method B is more than that of method A; the extraction efficiency of
nine representative metabolites by method B is higher than that by method A; the comparison of 10 random
chromatographic peaks revealed that the relative standard deviation (RSD) values of the retention time are less than 1% for
both methods, whereas the RSD values of the extraction efficiency is different. The percentage of peaks that owned RSD
values of the extraction efficiency higher than 10% is 50% for method A and 100% for method B. In addition, method B
was also efficient for dry materials from B. hygrometrica. The number of chromatographic peaks, RSD value of retention
time and extraction efficiency of dry materials was similar to that of fresh materials using method B, but decreased sharply
using method A. Putting together, our study provided evidence that method B is an efficient extraction method for further

analysis of metabolites from this resurrection species.

Keywords: metabolite, extraction method, GC-MS
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Fig. 1 Scatter plot of the method A (A 1) and method
B (A2) by PLS-DA.
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Fig. 3 Total peak numbers of extract by method A and B.
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Table 1 Extract efficiencies of method A and B

Retention time Endogenous metabolites Match Relative peak area (%) Ratio of peak area

Method A Method B (B/A)

9.70 Butanedioic acid 902 7.19+0.56° 26.79+0.82° 3.73
10.32 (E)-2-butenedioic acid 905 1.37£0.35° 8.04+0.32% 5.85
10.83 L-threonine 886 6.27+1.01° 6.35+0.41" 1.01
12.49 Malic acid 904 34.75+6.94° 59.45+0.61% 1.71
13.06 L-Proline 934 5.33+0.81° 6.56+0.21% 1.23
17.94 D-Mannose 868 0.38+0.03° 8.09+0.08* 21.41
18.73 L-Tyrosine 808 0.69+0.14° 7.19+£0.15% 10.50
27.19 Maltose 774 1.36+0.07° 2.09+0.04" 1.54
30.22 Melibiose 800 23.97+2.81° 0.33+0.04° 0.01

Relative peak area is the rate of metabolites actual area and ribitol actual area; ratio of peak area is the rate of two methods
relative peak area. Ratio of peak area >1 means that method B extract efficiency is higher than method A, while <1 means
that it is lower. In the same row, values with different small letter superscripts means significant difference (P<0.05), while
same letter superscripts means no significant difference (P>0.05).

x2 BEERENEREMRRENARRBEEER

Table 2 Peak stability of retention time and extract efficiency

Retention time (min) Corrected peak area
Number Method A Method B Method A Method B
Mean RSD (%) Mean RSD (%) Mean RSD (%) Mean RSD (%)

Peakl 5.04 0.03 5.03 0.05 40 839.53 7.01 78 792.96 6.66
Peak2 8.43 0.02 8.43 0.03 6 584.97 2.94 6599.31 9.77
Peak3 12.06 0.04 12.19 0.03 10 639.87 10.30 61 824.39 9.31
Peak4 15.21 0.02 15.21 0.03 13 377.23 5.14 17 306.03 3.64
Peak5 17.73 0.06 17.73 0.16 12 472.50 6.30 533 693.41 2.65
Peak6 19.07 0.07 19.07 0.01 11 693.63 10.73 11 445.07 3.92
Peak?7 27.77 0.07 27.78 0.03 2 141.37 5.37 1 027.01 7.71
Peak8 32.39 0.02 32.34 0.01 13 954.07 10.94 87 364.24 5.53
Peak9 34.65 0.02 34.60 0.02 11 597.63 5.10 41 758.79 3.17
Peak10 41.32 0.01 41.31 0.03 123 733.53 16.03 245 292.62 7.91

Corrected peak area = metabolites actual area/ribitol actual areax10°.
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Fig. 4 Stack of total ion current chromatograms of the extracts from fresh (CK) and dehydrated (D48 h) materials of B.

hygrometrica using method B.
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and dehydrated (D48 h) materials of B. hygrometrica
using Method B.
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Table 3 Peak stability of retention time and extract efficiency of the extracts from dehydrated materials of

B. hygrometrica using Method B

Retention time (min)

Corrected peak area

Number
Mean RSD (%) Mean RSD (%)

Peak 1 5.04 0.22 61 131.05 9.70
Peak 2 8.43 0.05 6 035.06 4.82
Peak 3 12.16 0.19 10 445.03 5.65
Peak 4 15.21 0.03 19 620.07 11.73
Peak 5 17.72 0.14 76 195.61 2.71
Peak 6 19.07 0.02 11 910.47 3.75
Peak 7 27.78 0.02 3 157.25 4.69
Peak 8 32.34 0.02 90 297.47 3.41
Peak 9 34.61 0.03 73 728.63 3.06
Peak 10 41.31 0.03 190 199.35 3.55

Corrected peak area = metabolites actual area/ribitol actual areax10°,
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