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Table S1. GC-MS assignments of differential metabolites identified in the studied sera along 

with their calculated retention indices (RI).

Peak 

number Name Ontology RI m/z

S1 Propane 1,2-diol (2 TMS) 1,2-diols 988 117

S2 Butane-2,3-diol (2 TMS) 1,2-diols 1017 117

S3
Lactic acid (2 TMS)

Alpha hydroxy acids and 

derivatives 1050 147

S4 Alanine (2 TMS) Amino acids and derivatives 1093 116

S5
Beta-Hydroxybutyric acid (2 TMS)

Beta hydroxy acids and 

derivatives 1151 147

S6 Aminobutyric acid (2 TMS) Alpha-amino acids 1162 130

S7 Valine (2 TMS) Amino acids and derivatives 1204 144

S8 2-hydroxyhexanoic acid (2 TMS) Medium-chain fatty acids 1223 103

S9 Leucine (2TMS) Amino acids and derivatives 1260 158

S10 Isoleucine (2TMS) Amino acids and derivatives 1281 158

S11 Proline (2TMS) Amino acids and derivatives 1288 142

S12 Uracil Pyrimidones 1336 99

S13 Serine (3TMS) Amino acids and derivatives 1347 204

S14 Threitol (3TMS) Sugar alcohols 1485 147

S15 Methionine (2TMS) Amino acids and derivatives 1513 176

S16
GABA (3 TMS)

Gamma amino acids and 

derivatives 1516 174

S17 Phenylalanine (2TMS) Amino acids and derivatives 1618 218



S18 1,5-Anhydro-D-glucitol (5TMS; 1 

MEOX) Monosaccharides 1824 147

S19 Glucose isomer (5 TMS; 1 MEOX) Hexoses 1857 319

S20 Beta-Glucose (5 TMS; 1 MEOX) Hexoses 1868 73

S21 Myo-inositol (6 TMS) Cyclitols and derivatives 1909 217

S22 Tyrosine (3 TMS) Amino acids and derivatives 1925 218

S23 Glucosamine (5 TMS) Amino saccharides 2119 203

S24 Linoleic acid (1 TMS) Long-chain fatty acids 2165 73

S25 Oleic acid (1 TMS) Long-chain fatty acids 2169 117



Table S2. Metabolites contributing for groups segregation were revealed from calculating the 

variable influence of projection (VIPs) along with their coefficients. 

PLS-DA Coefficients

Name
vip

Butanol-

extract treated 

group Control

Diabetic 

group

Drug 

treated 

group  

Nano-extract 

treated group  

Beta-hydroxybutyric acid 1.849 0.001 0.075 -0.049 0.052 -0.079

Glucosamine 1.829 0.027 0.066 -0.022 -0.007 -0.064

Butane-2,3-diol 1.668 0.026 -0.076 0.043 -0.028 0.035

Beta-Glucose 1.665 0.005 0.042 0.010 -0.072 0.015

1,5-Anhydro-D-glucitol 1.629 -0.020 0.089 -0.020 -0.047 -0.001

Aminobutyric acid 1.450 0.011 0.059 -0.034 0.032 -0.067

Glucose isomer 1.377 -0.036 0.043 -0.008 -0.036 0.037

Myo-inositol 1.344 0.007 -0.037 0.034 -0.050 0.046

GABA 1.339 -0.002 0.076 -0.026 -0.012 -0.036



Table S3. Differential metabolites as reveled from combined univariate and multivariate analysis 
of P. oceanica butanol and nano-extracts therapeutic potentials on streptozotocin-induced type 2 
diabetes mellitus (T2DM) rats.

T2DM vs control T2DM vs butanol treated 

group

T2DM vs nano-extract 

treated group

Metabolites

VIP Fold 

change

qvalue VIP Fold 

change

qvalue VIP Fold 

change

qvalue

Propane 1,2-diol 1.355 2.924 0.004 0.686 1.434 0.110 0.403 1.255 0.065

Butane-2,3-diol 2.747 58.689 0.000 0.518 1.467 0.241 1.872 11.159 0.003

Lactic acid 0.261 0.900 0.505 3.122 5.351 0.018 0.425 0.805 0.032

Alanine 1.590 3.143 0.036 0.555 0.720 0.163 1.333 3.107 0.001

Valine 0.969 2.000 0.054 0.679 0.744 0.138 1.347 3.557 0.001

2-hydroxy-hexanoic acid 1.461 4.090 0.036 0.056 1.096 0.474 1.079 3.091 0.012

Leucine 1.296 2.591 0.004 0.722 0.717 0.122 1.608 5.346 0.001

Isoleucine 0.865 1.711 0.071 1.047 0.581 0.020 1.491 4.369 0.001

Proline 1.897 4.767 0.023 1.082 0.568 0.024 1.747 6.955 0.001

Uracil 0.055 0.972 0.875 1.562 0.311 0.004 0.632 1.665 0.029

Serine 0.626 1.508 0.513 0.137 0.993 0.440 1.320 3.385 0.005

Threitol 1.371 3.598 0.007 0.017 1.097 0.457 1.296 3.840 0.002

Methionine 0.926 2.320 0.189 0.654 0.725 0.167 1.493 5.584 0.001

GABA 1.293 0.448 0.185 0.639 1.050 0.250 0.485 3.007 0.076

Phenylalanine 0.852 2.264 0.311 0.150 1.021 0.413 1.504 5.956 0.002

beta-Glucose 0.678 1.449 0.533 1.035 0.577 0.032 1.669 2.148 0.045

Myo-inositol 1.510 6.143 0.021 0.186 1.167 0.421 0.684 2.111 0.055

Tyrosine 0.789 2.751 0.495 0.441 0.831 0.298 1.646 8.639 0.003

Glucosamine 0.801 2.343 0.723 2.256 0.211 0.039 1.913 5.344 0.011

Linoleic acid 1.235 4.626 0.326 1.405 0.404 0.073 1.302 7.207 0.014

oleic acid 0.029 1.719 0.860 1.080 0.612 0.150 1.432 12.113 0.012


