J Korean Soc Food Sci Nutr
43(3), 419 ~424(2014)

SEREEDEREE
http://dx.doi.org/10.3746/jk{n.2014.43.3.419

zds|' - A5Z" - AT’ - 0BT - AHR? - ofFH”
W Z3sin

Metabolomic Analysis of Ethyl Acetate and Methanol Extracts of Blueberry
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ABSTRACT Metabolite profiling of blueberry (cultivar "Spartan") was performed by extraction using different sol-
vents, methanol and ethyl acetate, through metabolomic analysis using LC-MS/MS. Unsupervised classification method
(PCA) and supervised prediction model (OPLS-DA) provided good categorization of metabolites according to the ex-
traction solvents. Metabolites of the anthocyanin family, including delphinidin hexoside, delphinidin, 5-O-feruloylquinic
acid, malvidin hexoside, malvidin-3-arabinoside, petunidin-3-arabinoside, and petunidin hexoside, were mainly detected
in methanol fractions, whereas those of the flavonoid family, including chlorogenic acid, chlorogenic acid dimer,
6,8-di-C-arabinopyranosyl-luteolin, and luteolin were successfully prepared in the ethyl acetate fraction. Thus, metab-
olomic analysis of blueberry extracts allows for the simple profiling of whole and distinctive metabolites for future
applications.
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Fig. 1. LC-MS/MS chromatograms for the meth-
anol and ethyl acetate extracts of blueberry
(cultivar "Spartan"). Samples were run in positive
B and negative ion mode and the resulting peaks
were identified. A, ethyl acetate fraction in pos-

Relative Abundance

itive ion mode; B, methanol fraction in positive
ion mode; C, ethyl acetate fraction in negative
ion mode; D, methanol fraction in negative ion
mode. 1, chlorogenic acid; 2, 6,8-di-C-arabiono-
pyranosyl-luteolin; 3, delphinidin-3-arabinoside;
4, petunidin-3-hexoside; 5, malvidin hexoside; 6,
5-O-feruloylquinic acid; 7, malvidin-3-(6-acetyl-
glucoside); 8, chlorogenic acid; 9, 5-O-feruloyl-
quinic acid; 10, quercetin hexoside; 11, querceta-
getin dimethyl ether-glucoside; 12, abscisic acid,

15 13, delphinidin hexoside; 14, 5-O-feruloylquinic
. 16 acid; 15, quercetin hexoside; 16, quercetagetin di-
i 13 17 methyl ether-glucoside; 17, 4-caffeoyl-5-feruloyl-
D quinic acid.
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Fig. 2. Principal component analysis (PCA) score plot by different solvent extracts from blueberry (cultivar "Spartan"). A, positive
ion mode; B, negative ion mode.
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Fig. 3. S-Plot generated by orthogonal partial least squared discriminant analysis (OPLS-DA) for the metabolites in different solvent
extracts from blueberry (cultivar "Spartan"). A, positive ion mode; B, negative ion mode. Refers to tentatively major biomarkers
in Table 1.

Table 1. Identified metabolites differing between methanol and ethyl acetate extracts from blueberry (cultivar "Spartan") by LC-MS/MS
spectrometry

No.”  Time (min) UV (nm) m/z MS/MS Putative assignment
1 11.38 214, 325, 528 463.23 331.3 Malvidin-3-arabinoside
2 7.47 279, 328, 523 449.25 317.2 Petunidin-3-arabinoside
3 4.52 202, 277, 521 303.16 257.21, 302.94, 229.18 Delphinidin
4 10.05 208, 276, 524 369.22 163.29 5-O-Feruloylquinic acid
5 7.56 208, 329, 523 493.27 330.97 Malvidin hexoside
6 5.37 203, 321 355.15 163.2 Chlorogenic Acid
7 20.56 223, 282 551.36 286.89, 346.97 6,8-di-C-Arabionopyranosyl-luteolin
8 19.19 225, 307 287.80 269.47 Luteolin
9 12.97 256, 330, 513 367.27 191.02, 178.96, 135.10 5-O-Feruloylquinic acid
10 5.19 282, 295, 523 463.26 301.58 Delphinidin hexoside
11 6.47 207, 323, 526 477.22 314.95 Petunidin hexoside
12 5.37 288, 304, 336 707.53 352.95 Chlorogenic acid dimer
13 5.29 219, 236, 324 353.20 190.92 Chlorogenic acid
14 20.54 242, 263 527.42 263.20, 481.12 Abscisic acid dimer

YMetabolites tentatively selected as biomarkers in methanol and ethyl acetate extracts through OPLS-DA as indicated in Fig. 3.
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