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Abstract; Calophaca sinica is a rare wild plant endemic to North China. To explore the nutritive value of C. sinica, the

comparative metabolomics of C. sinica and Glycine max (as control group) seeds were studied by liquid chromatography-
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mass spectrometry ( LC-MS). The results were as follows: (1) A total of 1 857 metabolites were detected in these two
species, and 1 698 metabolites were similar in composition and content (>90% ) , and only 159 differential metabolites
(<10%). (2) Among the metabolites, nine were different in components, of which five were unique to C. sinica, and
the others 150 were different in content, of which 48 chemical components (about 30% ) were higher in C. sinica than in
Glycine max. (3) Eight pathways were significantly enriched with differential metabolites (P <0.1) by KEGG
annotation, and it mainly including the biosynthesis pathways of primary metabolite (various amino acid) and secondary
metabolites (such as matairesinol, arachidonic acid and diterpenoids). (4) Among these statistically significant
differential chemical components, of which lower content in Calophoca sinica are mainly primary metabolites, and higher
content are mainly secondary metabolites. These secondary metabolites play an active role in regulating blood glucose,
repairing bone damage, enhancing immunity, anti-inflammatory and anti-cancer. In summary, the result supports that
the nutritional value of C. sinica is similar to that of Glycine max, and it also has a positive effect on improving human
sub-health status. Meanwhile, this study provides us a relatively comprehensive understanding of the nutritive value and

metabolic components of Calophaca sinica and necessary data for the deep development and efficient utilization of

43 %

C. sinica resources in future.
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Fig. 2 Categorical statistics of metabolic components of Calophaca sinica and Glycine max
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Fig. 3 Differential metabolites pathway classification map (a) and KEGG enrichment map (b)
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Table 1  Differential metabolites of Calophaca sinica and Glycine max
eyl Bk RN
Classification Quantity  Differential metabolite
R K AT EY 12 KA - 2R A 2B - U2 R AR - O E IR | AT IR -7 B 2R | L9 24 R | i 2 ot —

Carboxylic acid and derivative

KA TR - PR AR  o-N-LBE-L-B Z B R AR LN A R-L-I 2 R | 22 E R -
HAE R

Arginyl-tryptophan | , glutamyl-histidine | , histidine-tryptophan | , homocitrate |

L-saccharopine | , L-valine | , lysyl-asparagine | , threonine-methionine | , alpha-N-acetyl-L-
glutamine | , theanine | , L-phenylalanyl-L-proline T , serine-histidine T

I 7 T ke 6 15 5A-A12, 14-ATFIAR SR J2.3-H 260 ZF A S IR R D2 A12-RITSIAR R J2.2,2-2

Fatty acyl FRT MR
15-deoxy-delta-12,14-PGJ2 | , 3-methyladipic acid | , panaxynol | , resolvin D2 | , delta-12-PGJ2 T ,
2,2-dimethyl succinic acid 1

HHALEY 6 1,3-ZMERE LS TR | 5-4 He-6- = il S PR W UE | ARCR Y D-R A AR £ L & TR R 3R R IR

Organooxygen compound E~1
1,3-dicaffeoylquinic acid | , 5-amino-6-ribitylamino uracil |, arbutin | , D-glucarate | , quinate T, 3-
hydroxykynurenine T

HihB AR 5 1-BRRTE-2- )5 H-sn- H i -3- W B2 £ MR I IBR ARG [ 18 © 3(62,97,127) ] i I B iR 1o £ I

Glycerophospholipid (15 : 0/0 : 0) VA MUBENEMECBERE[ 18 = 3(6Z,9Z,127)/0 : 0] WEARHEL B (16 = 00 : 0)
1-stearoyl-2-hydroxy-sn-glycero-3-phosphoethanolamine | , lysoPC [ 18 : 3(6Z,9Z,12Z)] | , lysoPE
(15:0/0:0) T, lysoPE [18 : 3(6Z,9Z,122)/0: 0] | , PE(16: 0/0:0) |

AT 3 H AR RER YR N-FP SR B 4P R Y R Y R

Benzene and substituted derivative Vanillic acid | , N-methyltyramine T , methyl 4-hydroxybenzoate T

PEERR K HAT A=) 3 3-SR Ak-4- W ESE A KR (4- P2k -3- BT Sk PYAETR | B 8RR

Cinnamic acid and derivative 3-hydroxy-4-methoxycinnamic acid | , 4-hydroxy-3-methoxycinnamic acid | , ferulic acid T

R NHAEY 2 RIEEFETR CHEERD

Coumarin and derivative 3-hydroxycoumarin | , citropten |

g e e AT A= ) 2 FEAR M 1T H-N5|10-3- N R

Indole and derivative Catalpalactone | , 1H-indole-3-propanoic acid 1

HiliR e HA 2 MEUR AR MR HERE R 1

Keto acid and derivative PPA | , spiramycin 1 |

AHLEAEY) 2 IR 3-AICEE T R

Organonitrogen compound Metformin | , 3-guanidinopropanoate T

PSR 5 2 AR T XD 5E12- 1605 -19-12

Prenol lipid Ginkgolide J ! , ent-kaur-16-en-19-al !

WIS ke HAT A=) 2 RIS S BN

Pteridine and derivative Aminopterin | , isoxanthopterin |

el AT A 2 ERR | H 2B A I R

Steroid and steroid derivative Cholic acid | , glycodeoxycholic acid |

ST 1 FERE T-(2' - BERT)

Flavonoid Apigenin 7-(2'-acetylglucoside) |

W ik 1 AR AR

Phenol ether Histidinyl-lysine l

WRIEZAL 54 1 TN ML IE

Piperidine Piperidine |

MR A 1 IR ALY

Purine nucleoside Guanosine |

WEIE R H 1 ¥ R A WA H

Pyrimidine nucleoside Thymidine |

PUFRER K 1 U S S

Tetracycline Oxytetracycline T

eSS 1 Xt

Phenol P-cresol 1

& 1 11B-FEFE e £ -4-45-3, 17- 1

Oxazinane 11beta-hydroxyandrost-4-ene-3, 17-dione 1

WK I A JBT 2R 1 ERTI

Furanoid lignan Baccatin 1 1

BT S 1 EIEER

Anthracycline Daunorubicin 1

Hodth 100

Else

. 1 IRz R L AR TR | SRR S A N P S R TR
Note: T means that the content of differential metabolite in Calophaca sinica is higher than that in Glycine max; | means that the content of

differential metabolite in Calophaca sinica is lower than that in Glycine max.
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Table 2 Chemical component contents of Calophaca sinica are higher than those of Glycine max

RELAHRS I A X

A~ EL A EL
(==X [EJ=<A
L&Y 25 Relative Relative 2 AR P
Compound Classification content of content of Foldchange P value
Glycine Calophaca
max sinica
A12-HiFI IR 2 Nk 15 Pt i 2.86E-08 3.09E-06 107.77 0.000 3
Delta-12-PGJ2 Fatty acyls
ZEJeR HAh 9.17E-08 6.25E-06 68.19 0.007 8
Quinate Else
L-ZK TN 2418 - L- i 24 1R FRIR B JLATT Wy 4.74E-08 1.90E-06 40.18 0.003 1
L-phenylalanine-L-proline Carboxylic acids and
derivatives
By 2 iy 2 HAlh 1.68E-07 6.70E-06 39.88 0.000 1
Almotriptan Else
N-FE L% i 7% B AR A 1.31E-07 4.08E-06 31.20 0.007 7
N-methyltyramine Benzene and substituted
derivatives
D1 AR HAlh 1.57E-04 4.15E-03 26.41 0.000 9
Bebeerine Else
3-0-F v H Lk B HoAlh 5.67E-06 1.35E-04 23.74 0.001 2
3-0-mycarosylerythronolide B Else
ARNHEE HiAth 1.34E-07 1.81E-06 13.51 0.000 4
Ampicillin Else
T Y HAlh 2.33E-06 2.88E-05 12.39 0.004 7
Ethosuximide Else
42 FOR T R T g 7% BT A 2.59E-05 2.96E-04 11.42 0.000 7
Methyl 4-hydroxybenzoate Benzene and substituted
derivatives
ot 75 2 HAh 9.60E-07 1.06E-05 11.05 0.004 9
Abscisic acid Else
2,6- T He-4-2 IR B HoAlh 4.03E-06 4.25E-05 10.53 0.001 9
2, 6-di-tert-butyl-4-ethylphenol Else
o] 241 i R AT A 3.64E-07 3.80E-06 10.44 0.001 2
Ferulic acid Cinnamic acids
and derivatives
B-FPIER HAth 2.39E-06 2.45E-05 10.26 0.008 8
Beta-citraurinene Else
Gypsogenin3-0- FR 24 5L 4 5 W 1R HoAtly 1.09E-04 8.58E-04 7.85 0.001 5
Gypsogenin 3-0-rhamnosylglucosiduronic acid Else
v B -S-(1-P A 5L ) 22 e 2 37 A HAlh 2.10E-03 1.63E-02 7.74 0.003 6
Gamma-glutamyl-S-( 1-propenyl ) Else
cysteine sulfoxide
ENLEZ S DU R 3.60E-05 2.53E-04 7.03 0.003 7
Oxytetracycline Tetracyclines
4-H IEAIE AL 7k B-D-Hi B 11 IR HAlh 4.66E-05 3.05E-04 6.55 0.001 8
4-methylumbelliferyl beta-D-glucuronide Else
KK HAth 2.78E-04 1.71E-03 6.13 0.009 2
Stachyose hydrate Else
1-F R -2 0 9 iR 3 3 2 M HAh 0.01 0.06 6.00 0.008 5
1-palmitoyl-2-linoleoyl PE Else
28-[ FPHESE-(1->6) PR ] FPHCR IR 3-B HAh 1.41E-03 6.82E-03 4.83 0.006 8
A HEH Else

28-[ glucosyl-( 1-> 6 ) -glucosyl ] oleanolic acid
3-arabinoside
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K E AT Tl S AH X
k& 25 Relative Relative =555 P1H
Compound Classification content of content of Foldchange P value
Glycine Calophaca
max sinica
SRR 3 -0- TR HoAtr 1.85E-05 8.38E-05 4.54 0.001 8
Isoorientin 3’-0-glucuronide Else
T DLV TV HoAt 2.98E-05 1.31E-04 4.38 0.007 1
Hebevinoside 1V Else
TP RIS = HoAter 1.44E-06 6.12E-06 4.24 0.004 3
Pregeijerene else
11B-F2 e {55 -4-15 -3, 17- T & 6.34E-06 2.39E-05 3.77 0.005 0
11beta-hydroxyandrost-4-ene-3, 17-dione Oxazinanes
10, 11-R P H A4 HAte 2.33E-05 7.79E-05 3.34 0.007 1
10, 11-epidioxycalamene Else
BAR, AR, TR FoAb 1.53E-04 4.87E-04 3.18 0.001 4
Glutamic acid, tryptophan, tyrosine Else
4-(3-FHETHE) -3,3,5- = LA L HoAte 1.18E-05 3.59E-05 3.03 0.009 3
4-(3-hydroxybutyl)-3,3,5- Else
trimethyleyclohexanone
3FRIER IR AR AP 4.15E-06 1.22E-05 2.94 0.009 0
3-hydroxykynurenine Organooxygen
compounds

2R R, RABN, SR B, REER HAth 9.08KE-06 2.62E-05 2.89 0.000 0
Serine, asparagine, glutamine, aspartic acid Else
g IR -3- FH i HoAt 5.33E-04 1.40E-03 2.63 0.001 6
Indole-3-carboxaldehyde Else
REWEE oAt 3.38E-03 8.74E-03 2.58 0.004 7
Ganoderiol E Else
BI=R7 A JLEZ e 4.60E-05 1.19E-04 2.58 0.009 8
Daunorubicin Anthracyclines
AL HoAth 2.06E-04 4.96E-04 2.41 0.008 8
Pipericine Else
I T ARR 3-0-b-D-F A T HoAtr 3.60E-03 7.75E-04 2.15 0.003 5
Maslinic acid 3-0-b-D-glucoside Else
13, 14-Z50-15-BRT 5 IR K A2 oAt 1.06E-05 2.22E-05 2.10 0.008 0
13, 14-dihydro-15-ketoprostaglandin A2 Else
N-Z BB HoAter 5.57E-06 1.16E-05 2.09 0.001 7
N-acetylcadaverine Else
2,2- AT 2R i M7 Tt e 1.68E-06 3.22E-06 1.91 0.001 6
2,2-dimethyl succinic acid Fatty acyls
22 J IR - E R R KA EY 8.08E-06 1.46E-05 1.81 0.009 7
Serine-histidine Carboxylic acids

and derivatives
TH-M5[ W3- N 1R ng| e K FLATT A= ) 1.71E-05 2.94E-05 1.72 0.004 5
1H-indole-3-propanoic acid Indoles and derivatives
5 i HAt 3.33E-05 4.95E-05 1.49 0.007 0
Trone Else
Xof FY S 2.70E-04 3.23E-04 1.20 0.008 1
P-cresol Phenols
ML RN TBE S BERE (15 2 0/0 2 0) oAt 8.72E-05 1.04E-04 1.19 0.009 0
LysoPE(15:0/0 : 0) Else
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