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Table S1 | Significant differential metabolites and corresponding metabolic pathways between cultivars. A vs B, 

if down-regulated, A has more metabolite than B; if up-regulated, B has more metabolite than A. Abbreviations: MP – 

multipurpose. 

Cultivar groups 

(fruit types) 

All significant 

differential 

metabolites 

Up-regulated 
metabolites 

Down-regulated 
metabolites 

Up-regulated metabolic pathways Down-regulated metabolic pathways 

Differential 

secondary 
metabolites 

[%] 

Alcalde1/ 

Dongzao  

475  246  229  Stilbenoid, Flavone & Flavonol, Glutathione, Sulfur Arginine, Linoleic acid, Alanine/Aspartate/Glutamate, Proline, 

Porphyrin, Nitrogen, Cyanoamino acid, Valine/Leucine/Isoleucine, D-

amino acid, Pyrimidine, Glyoxylate and decarboxylate, Butanoate, 

Propanoate 

41.4 

Alcalde1/Jinsi  375  192  183  Arginine & Proline, Purine alkaloids, Phenylpropanoid, 

Pyrimidine, Nucleotides, Tropane/piperidine/pyridine alkaloids, 

Betalain, Fatty acid, alpha-linoleic acid, glutathione, Purine, 

Stilbenoid 

Sphingolipid, Flavonoid 40.5 

Alcalde1/Jixin  415 173 242 Flavonoid, Phenylpropanoid, Tryptophan, Arginine & Proline Nucleotide, Pyrimidine, Purine, Arginine, D-amino acid, Linoleic acid 41.1 

Alcalde1/JKW 422  171  251  Phenylpropanoid, Arginine & Proline, Flavonoid, Flavone & 

Flavonol 

Pyrimidine, Nucleotide 40.5 

Alcalde1/KFC  483  365  118  Flavonoid, Flavone & flavonol, Phenylpropanoid, Stilbenoid Tryptophan 53.7 

Alcalde1/Lang  330  212  118  Flavonoid, Phenylpropanoid, Tryptophan, Phenylalanine, 

Glutathione 

38.5 

Alcalde1/Li  336  206  130  Flavonoid, Sphingolipid, Quinone Tyrosine, Isoquinoline alkaloids, Nucleotide 42.6 

Alcalde1/Maya  489  368  121  Phenylalanine, Phenylpropanoid, Flavonoid, Arginine & Proline Flavone & Flavonol 42.5 

Alcalde1/ 

Shanxi Li 

378  103  275  Flavonoid, Quinone, Flavone & Flavonol, Purine, Nucleotide Tyrosine, Isoquinoline alkaloids 55.6 

Alcalde1/ZCW 404  203  201  Arginine & Proline, Phenylpropanoid Nucleotide 43.7 

Dongzao/Jinsi 544  278  266  Linoleic acid, Cyanoamino acid, Amino acid, 

Tropane/piperidine/pyridine alkaloid, Quinone, 2-oxocarboxylic 

acid, glucosinolate 

Sphingolipid 45.8 

Dongzao/Jixin 511 230 281 Arginine & Proline, Nucleotide, Purine Glutathione, Flavone & Flavonol 42.6 

Dongzao/JKW  564  316  248  Linoleic acid, Nucleotide, Purine, Arginine & Proline, 

Phenylalanine, D-amino acid,  

Flavone & Flavonol 39.4 

Dongzao/KFC  531  403  128  Arginine & Proline, Flavonoid, Isoquinoline alkaloid, Linoleic 

acid, Flavone & flavonol, Tyrosine, Phenylalanine 

Glutathione 42.4 

Dongzao/Lang 520  209  311  Amino acid, Cyanoamino acid, D-amino acid, Glutathione, 

Nucleotide 

Phenylpropanoid 48.2 

Dongzao/Li  487  260  227  Amino acid, Flavonoid, Linoleic acid, Sphingolipid Phenylpropanoid, Flavone & flavonol, Sulfur 50 

Dongzao/Maya  575  400  175  Linoleic acid, Quinone, Tyrosine, Arginine & proline, 

Tropane/piperidine/pyridine alkaloid, Isoquinoline alkaloid, 

Cyanoamino acid, Purine, Pyrimidine, 

Alanine/Aspartate/Glutamate, Nucleotide 

42.4 

Dongzao/ 

Shanxi Li 

528 188 340 Amino acids, Linoleic acid, Flavonoid, Isoquinoline alkaloid, 

Phenylalanine, Nucleotide 

Phenylpropanoid 46.7 

Dongzao/ZCW 571 302 269 Linoleic acid, Purine, Nucelotide, Pyrimidine, Arginine & proline 35.3 

Jinsi/Jixin 473 195 278 Vitamin B6 Linoleic acid, Amino acids, Betalain, Phenylpropanoid,  Glutathione 50.7 

Jinsi/JKW  47  36  11  Amino acids, Tropane/piperidine/pyridine alkaloid, glucosinolate, 2-

oxocarboxylic acid 

62.5 

Jinsi/KFC  494  379  115  Sphingolipid, Flavonoid, Flavone & Flavonol Cyanoamino acid, Thiamine, Amino acids, Nucleotide, Pantothenate & 

CoA, Purine 

46.8 

Jinsi/Lang  420  270  150  Fructose & Mannose, Nucleotide, Linoleic acid, Phenylpropanoid, D-amino acid 43.5 

Jinsi/Li 403  195  208  Sphingolipid, Flavonoid, Flavone & Flavonol, Lysine Linoleic acid, Tropane/piperidine/pyridine alkaloid, zeatin, 

phenylpropanoid, arginine & proline, glutathione, Nucleotide 

39.8 

Jinsi/Maya  533  394  139  Phenylalanine, Tyrosine, Arginine & proline Purine, Nucleotide, Glutathione 39.2 

Jinsi/Shanxi Li 473 178 295 Flavonoid, Flavone & flavonol Linoleic acid, Tropane/piperidine/pyridine alkaloid, phenylpropanoid 40.2 

Jinsi/ZCW 339 158 181 Tropane/Piperidine/Pyridine alkaloid, Glucosinolate, Amino acids, 2-

oxocarboxylic acid 

45.5 

Jixin/JKW 498  267  231  Linoleic acid, Phenylpropanoid Flavonoid 43.9 

Jixin/KFC  531  377  154  Flavone & flavonol, Flavonoid, Phenylpropanoid, 

Tropane/piperidine/pyridine alkaloid, phenylalanine 

Tryptophan, Purine 56.7 

Jixin/Lang 466  215  251  Nicotinate/Nicotinamide, Glutathione, Nucleotide, Pyrimidine, 

Linoleic acid 

Phenylpropanoid 40.9 

Jixin/Li 481  256  225  Flavonoid, Sphingolipid, Arginine, Flavone & Flavonol Tyrosine, Phenylpropanoid 44.8 

Jixin/Maya 574 192 382 Phenylalanine, Tryptophan, Arginine & proline, 
Tropane/piperidine/pyridine alkaloid, linoleic acid,  

Sulfur, flavonoid 45.2 

Jixin/Shanxi Li 553 245 308 Flavonoid, Sphingolipid, Flavone & flavonol, Linoleic acid, 
Glutathione 

Phenylpropanoid 39.7 

Jixin/ZCW 510  286  224  Glutathione, Pantothenate and CoA, Linoleic acid, Flavone & 
flavonol, Nuceotide,  

Purine 37.1 

JKW/KFC 517  132  385  Flavonoid, Flavone & flavonol, Sphingolipid, phenylpropanoid, 
arginine, phenylalanine 

Nucleotide, Purine 49.2 

JKW/Lang 436 177 259 Flavonoid Purine 40 

JKW/Li  452  207  245  Flavonoid, Flavone & flavonol Linoleic acid 44.3 

JKW/Maya  561  392  169  Phenylalanine, Sphingolipid, Tyrosine, Tryptophan, Arginine & 

proline 

Purine, Phenylpropanoid 40 

JKW/Shanxi Li 510 232 278 Flavonoid, Flavone & Flavonols, Sphingolipid Linoleic acid, unsaturated fatty acids, tropane/piperidine/pyridine 

alkaloids, phenylalanine 

43.1 

JKW/ZCW  384  160  224  Sphingolipid, Flavonoid, Flavone & flavonol Phenylalanine, Purine 37 

KFC/Lang  498  178  320  Glutathione Phenylpropanoid, Flavone & flavonol, Tyrosine 45.5 

KFC/Li  492  154  338  Glutathione, D-amino acid,  Phenylpropanoid, Flavonoid, Tropane/piperidine/pyridine alkaloid, 

Flavone & flavonol 

50.8 

KFC/Maya  474  222  252  Linoleic acid, Tryptophan Purine, Nucleotide, Flavonoid, Flavone & flavonol 52.2 

KFC/Shanxi Li 504 293 211 D-amino acid, glutathione, cofactors, tryptophan, sucrose,

cyanoamino acid, cysteine & methionine, purine 

phenylpropanoid, linoleic acid, betalain 51.7 

KFC/ZCW 498 381 117 arginine & proline flavonoid, flavone & flavonol, purine, phenylpropanoid, stilbenoid, 

nucleotide 

49.2 

Lang/Li  355  149  206  Purine, Nucleotide Flavonoid, Isoquinoline alkaloid, Phenylpropanoid, Tyrosine, 

Phenylalanine 

50 

Lang/Maya  437  265  172  Tyrosine, Phenylpropanoid, Linoleic acid, Arginine & proline Phenylalanine, Glutathione, Purine, Flavonoid, Nucleotide 41.8 

Lang/Shanxi Li 392 193 199 Purine, Nucleotide Phenylalanine, Flavonoid, Phenylalanine, Phenylpropanoid, Cysteine & 

methionine, Pyrimidine 

50 

Lang/ZCW  445  181  264  Arginine & proline, Tyrosine, Glutathione, 

Tropane/piperidine/pyridine alkaloid, phenylpropanoid 

Nucleotide, Purine, D-amino acid, Flavonoid 42.2 

Li/Maya  486  337  149  Linoleic acid, Tryptophan, Phenylpropanoid Purine, Glutathione, Nucleotide 44.6 

Li/Shanxi Li  42  36  6  Glucosinolate, Amino acids, Phenylpropanoid, 2-oxocarboxylic acid 75 

Li/ZCW  436  198  238  Glucosinolate, Amino acids, 2-Oxocarboxylic acid 42 

Maya/Shanxi 

Li 

500 297 203 Purine, Nucleotide, Glutathione, Sulfur Tryptophan, Linoleic acid, Quinones, Tyrosine, Phenylalanine, 

Isoquinoline alkaloid 

42.9 

Maya/ZCW  519  130  389  Tropane/piperidine/pyridine alkaloids Phenylalanine, Tryptophan, Arginine & proline, Flavonoid 53.1 

Shanxi Li/ZCW  494 312 182 Phenylpropanoid, Arginine & Proline, Linoleic acid Flavonoid, Purine, D-amino acid, Pyrimidine, Nucleotide 47.8 



D-Gluc urono-6,3-lac tone
L-As c orb ic  ac id  (Vi tamin C)
Ery thorb ic  Ac id; Is oas c orb ic  Ac id
D-Gluc ono-1,5-lac tone
Ala-HoPhe-OH
3,19-Dihy drox y urs -12-en-28-o ic  ac id  (Pomol ic  ac id)
16,23:16,30-Diepox y dammar-24-ene-3,20-d io l  (J u jubogenin)
Ly s oPE 20:3(2n is omer)
Ly s oPE 20:3
Feru loy lc hol ine
Querc etin-3-O-rhamnos ide(Querc i trin)
Naringenin-7-O-Neohes peridos ide(Naring in)
5,7-d ihy drox y -2-(2,3,4-trihy drox y pheny l )-4H-c hromen-4-one
Querc etin-3-O-x y los ide (Rey noutrin)
Av ic u larin(Querc etin-3-O-α-L-arabinofuranos ide)
Ty r-Arg-Ly s -As p
Querc etin-3-O-(2 ' ' ' -O-c affeoy l )s ophoros ide
Feru loy ls inapoy l tartaric  ac id
Querc etin-3-O-(2 ' ' -O-g luc os y l )g luc uronide
Chry s oerio l -6 ,8-d i -C-g luc os ide-7-O-g luc os ide*
Chry s oerio l -6 ,8-d i -C-g luc os ide-4 ' -O-g luc os ide*
Di feru loy l  c affe ic  ac id
Laric i trin-3-O-(6 ' ' -ac ety l )g luc os ide
Pheny la lany l ty ros ine
Dihy droc harc one-4 ' -O-g luc os ide
Phloretin-2 ' -O-g luc os ide (Phloriz in)
4-Coumaroy lc hol ine
Hes peretin-7-O-neohes peridos ide(Neohes perid in)
Luteo l in-7-O-g luc os ide-5-O-arabinos ide
Hes peretin-3 ' -O-g luc uronide
Apigenin-6-C-(2 ' ' -x y los y l )g luc os ide
β-Hy drox y ac teos ide
Pinores ino l -4-O-g luc os ide
Is ov i tex in-8-O-x y los ide
Chlorogenic  ac id  (3-O-Caffeoy lqu in ic  ac id)
Ly s oPC 20:3
Querc etin-3-O-x y los y l (1→2)g luc os y l (1→2)g luc os ide
Querc etin-7-O-rutinos ide-4 ' -O-g luc os ide*
6-Hy drox y k aempfero l -3 ,6-O-Dig luc os ide
Querc etin-3-O-rutinos ide (Rutin)*
L-Sery l -L-ly s ine
Querc etin-3-O-s ophoros ide-7-O-rhamnos ide*
Querc etin-3,7-Di -O-g luc os ide
Hes peretin-8-C-g luc os ide-3 ' -O-g luc os ide
Kaempfero l -3-O-s ophorotrios ide
Querc etin-3-ru tinos ide-7-galac tos ide*
Sc opolamine
Ly s oPC 19:2
10,16-Dihy drox y palmi tic  ac id
Apigenin-6,8-d i -C-g luc os ide (Vic enin-2)
1-O-Caffeoy l -(6-O-g luc os y l )-β-D-g luc os e
(2E)-3-[4-(β-D-g luc opy ranos ide)-pheny lac ry l ic ]-ac id
3,4-Methy lenediox y  c innamy l  a lc ohol
Eriod ic ty o l -7-O-(2 ' ' -O-rhamnos y l )x y los ide-4 ' -O-g luc uronide
L-Ty ramine
Luteol in-6,8-d i -C-g luc os ide
Retino l  (Vi tamin A1)
Di is ooc ty l  Phtha late*
Bis (2-ethy lhex y l )phthalate*
2-Pentadec anone
N-Feru loy lagmatine
p-Coumaroy lagmatine
Caffeoy lagmatine
Protoc atec huic  ac id  g luc os y l  x y los ide
Protoc atec huic  ac id  x y los y l  x y los ide
As p-Thr-Gly -Thr-Ile
p-Coumaric  ac id  methy l  es ter
His p idu l in-8-C-(2 ' ' -O-x y los y l )x y los ide
Deox y lapac hol
3-p-Coumaroy lox y -2-methox y urs -12-en-28-o ic  ac id  (Guajanoic  ac id)
2ɑ -hy drox y -3β-trans -p-hy drox y c innamoy lox y  o leanol ic  ac id
3 ' ,4 ' ,5 ' ,5 ,7-Pentamethox y flav one
Nobi le tin  (5 ,6 ,7 ,8 ,3 ' ,4 ' -Hex amethox y flav one)
2 ' -Hy drox y -2-methox y c halc one
Rutin  Trihy drate
Querc etin-3-O-g luc os ide (Is oquerc i trin)*
Querc etin-5-O-β-D-g luc os ide*
Is ohy peros ide
Laric i res ino l -4 ' -O-g luc os ide
Tetrahy drox y flav an-(4α-8-epic atec hin)
3 ' -O-Methy l -ep ic atec hin
Orientin-7-O-g luc os ide
Ps eudopurpurin
Querc etin-3-O-robinobios ide
c hris tin in  A/c hris tin in  C
5,6-Dihy drox y luc id in
Morin
Ps eudopurpurin(1,2,4-trihy drox y -3-c arbox y anthraquinone)
Querc etin-3-O-g luc os ide-7-O-rhamnos ide*
6-Hy drox y k aempfero l -7-O-g luc os ide
Querc etin-3-O-neohes peridos ide
s y ringares ino l -4-O-β-D-g luc opy ranos ide*
Sy ringares ino l -4 ' -O-g luc os ide*
Az uk iSaponin II
ju jubas aponin IV
3,9-Dihy drox y urs -12-ene-28-o ic  ac id-28-g luc os y l  es ter
ju jubas aponin V
Norarjunol ic  ac id
3,16,28,30-Tetrahy drox y olean-11,13(18)-d ien-3-O-g luc os y l (1→6)[rhamnos y l (1→4)g luc os ide]
3,13,15-Trihy drox y oleanane-12-one
2,3-Dihy drox y urs -12-en-29-o ic  ac id  (Mas l in ic  ac id)
3,29-Dihy drox y olean-12-en-28-o ic  ac id  (Mes embry anthemoid igenic  ac id)
9,12-Oc tadec adien-6-Ynoic  Ac id
3,19-Dihy drox y olean-12-en-28-o ic  ac id
13S-Hy droperox y -9Z,11E-oc tadec adienoic  ac id
Sinapy l  frax in
3-Hy drox y -28-norurs -17,19,21-trien
24-p-Coumaroy lox y -2,3-d ihy drox y urs -12-en-28-o ic  ac id  (Guav ac oumaric  ac id)
3-Ox ooleana-11,13(18)-d ien-28-o ic  ac id
2,3,6-Trihy drox y urs -12-en-28-o ic  ac id  (Madas iatic  ac id)
1-Ox o-Siares ino l ic  ac id
12-HEPE; 12-Hy drox y -5,8,10,14,17-e ic os apentaenoic  ac id
Querc etin-3-O-(2 ' ' -O-Rhamnos y l )ru tinos ide
El lag ic  ac id-4-O-Xy los ide
Cory dalmine
2-Dehy dro-3-deox y -L-arabinonate
Mev alon ic  ac id
D-Arabinono-1,4-lac tone
L-Ci tramal ic  ac id
L-Tartaric  ac id
Nic otin ic  ac id  (Vi tamin B3)
Is onic otin ic  ac id
2-Pic o l in ic  ac id
N-(beta-D-Gluc os y l )n ic otinate
Py rid ine-4-formy l -O-β-D-g luc opy ranos ide
Dihy drox y benz oy l  x y los ide
2-O-Caffeoy lmal ic  ac id
(Z)-3-Ethy l idene-7-hy drox y -6-methox y phthal ide
Sinapoy lg luc uronic  ac id
Ty r-His -As p-As p
Ty ros y l -Meth ion ine
3-Hy drox y phloretin-4 ' -O-g luc os ide
His -Ty r-Gln-As p
4-O-Gluc os y l -s inapate*
Ac teos ide; Verbas c os ide
Sy ringares ino l -4 ' -O-(6 ' ' -ac ety l )g luc os ide
Bis (Dihy droc affeoy l )s permine
3-(3-Hy drox y pheny l )-propion ic  ac id
Kaempfero l  (3 ,5,7,4 ' -Tetrahy drox y flav one)
Muc ic  ac id  Dimethy l  Es ter
2-Keto-3-deox y gluc onate
4-Ni trophenol
Cy c lo(L-Ala-L-Pro)
Dios metin-6-C-g luc os ide
Gln-Met
Koaburas ide
2-(3,4-d ihy drox y pheny l )e thanedio l  1-O-β-D-g luc opy ranos ide
Gal l ic  ac id-1-O-x y los ide
1-O-p-Coumaroy lqu in ic  ac id
5-O-p-Coumaroy lqu in ic  ac id*
3-O-p-Coumaroy lqu in ic  ac id*
5-O-p-Coumaroy lqu in ic  ac id  O-g luc os ide*
3-O-p-Coumaroy lqu in ic  ac id-O-g luc os ide*
As p-Met-Glu
4-Hy drox y pheny l  6-O-(2-Methy l -3-Hy drox y propiony l )-Beta-D-Galac topy ranos ide
2-Methox y -4-etheny lphenol
7-methox y c oumarin
Dihy drodehy drodic oni fery l  a lc ohol -4-O-g luc os ide
Is o laric i res ino l -9 ' -O-g luc os ide
Tric in-7-O-s ac c haric  ac id
N,N-Dimethy l -5-methox y try ptamine
2-Pheny lethy -1-O-β-D-g luc os ide
Pro-Glu-Val
Pro-Leu-As p
Val -As p-Leu
Ala-Trp-Trp
Ile-As n-Gln
Feru l ic  ac id-4-O-g luc os ide
7-hy drox y -2H-1-benz opy ran-2-one
Coni ferin
1-O-Caffeoy l -β-D-g luc os e*
6-O-Caffeoy l -D-g luc os e*
4-O-β-D-g luc opy ranos y l feru l ic  ac id
Ribos y ladenos ine
Ser-Pro-Ser
Leu-Phe-Ala-Glu
Leu-Ser-Phe-Met-Gln
Chry s oerio l -6 ,8-d i -C-g luc os ide
Chry s oerio l -6-C-g luc os ide-4 ' -O-g luc os ide
3,5-Diga l loy ls h ik imic  ac id
Ala-Leu-Val -Ly s -Ala
daec huine S2
Dis c arine E
Hy drox y daec huine S2
daec huine S9
daec huine S8-1
(6R)-5-Methy l te trahy drofo l ic  ac id
2-O-α-D-Gluc opy ranos y l -L-as c orb ic  ac id
Is oas c orb ic  ac id  2-O-g luc os ide
Cy s -As p-His
As n-Ile
Sk immin (7-Hy drox y c oumarin-7-O-g luc os ide)
Catec hin g luc os y l  g luc os ide
Suc c iny ladenos ine
2 ' -Deox y adenos ine
5 ' -Deox y adenos ine
Cordy c epin (3 ' -Deox y adenos ine)
His -Ty r
2-Methy l -4-pentenoic  Ac id
Methy l  3-O-Methy l  Gal la te
Adenos ine-5 ' -phos phos ul fa te
S-Sul fo-L-Cy s te ine
5-Ox o-L-Pro l ine
3-Amino-1-propion ic  s u l fon ic  ac id
Val -Arg-Glu-Glu
Genip in-1-O-gentiob ios ide
Ly s -Gln-Phe-Glu
Ser-Ile-Phe-Glu
Benz y l -(2 ' ' -O-g luc os y l )g luc os ide
Benz y l -β-gentiob ios ide
Is os y ring inos ide
6-Chloropurine
Methy l  l ino lenate
Candic ine
10-Formy l te trahy drofo l ic  Ac id
Magnoc urarine
Pro-Ser-Leu
5-Ac etamidopentanoic  Ac id
4-Methy lbenz oic  ac id
Gly -Pro-As n
As n-Ty r-Arg-As p
4-Py ridox ic  ac id
4-Py ridox ic  ac id-O-g luc os ide
Is os c lerone;(4S)-4,8-Dihy drox y -3,4-Dihy dronaphthalene-1(2H)-One
Dihy droferu l ic  ac id  g luc os ide
Val -As p-Thr-As p-Ty r
His -Ty r-As p
Pas s ib i florin
Tetraphy l l in  A
3-py rid ine-methanol -O-β-D-g luc opy ranos y l
2 ,19-Dihy drox y -3-ox ours a-1,12-d ien-28-o ic  ac id  (Fupenz ic  ac id)
4-Hy drox y -L-g lu tamic  ac id
(1 ' R,3R,5R,8 ' S)-Dihy drophas eic  ac id-O-β-D-g luc os ide
N-Feru loy lputres c ine
Nuc i ferine
Ala-Ala-His
Is ox anthopterin
Neoc hlorogenic  ac id  (5-O-Caffeoy lqu in ic  ac id)
Norc ory d ine
Ala-His -Phe-As p
Orotic  ac id  (Vi tamin B13)
L-Dihy droorotic  Ac id
4-O-Methy lga l l ic  Ac id
2-Ac etamido-3-methy lbutanoic  ac id
O-Phos pho-L-s erine
Hes peretin-7-O-(6 ' ' -malony l )g luc os ide
Cry ptoc hlorogenic  ac id  (4-O-Caffeoy lqu in ic  ac id)
24-Hy drox y -3-ox ooleana-11,13(18)-d ien-28-o ic  ac id
Glu-Met
19-Hy drox y -3-ox o-24-noro lean-12-en-28-o ic  ac id
3,4-Sec odammara-4(28),20,24-trien-3,26-d io ic  ac id
19-Hy drox y -2-(hy drox y methy l )-A(1)-norurs a-2,12-d ien-28-o ic  ac id  (Coleonol ic  ac id)
2,3,19-Trihy drox y urs -12-en-28-o ic  ac id  (Tormentic  ac id)
2,3,23-Trihy drox y urs -12-en-28-o ic  ac id
Riboflav in  5 ' -Adenos ine Diphos phate
6-C-Gluc os y l -2-Hy drox y naringenin
Ty r-Glu-Arg-Arg
Genipos id ic  ac id
Vani l l ic  ac id-4-O-g luc os ide
Leu-Ser-Leu-Pro-Glu
Limoc i trin-7-O-(6 ' ' -Ac ety l )g luc os ide
Gluc opy ranos e 6-Hy drox y dec anoate
D-Melez i tos e
D-Panos e
Mal to trios e
Raffinos e
Muc ic  ac id-1,4-lac tone-2-O-gal la te
D-Cel lob ios e
Mal ti to l
D-Suc ros e
D-Mal tos e
Is omal tu los e
3-Chloroani l ine
D-Trehalos e
Mel ib ios e
Galac tino l
Mal ic  ac id-1-O-d ig luc os ide
L-As partic  ac id-O-d ig luc os ide
Ptero lac tam
Manninotrios e
3,11-Diox o-19-hy drox y urs -12-en-28-o ic  ac id
2-Aldehy do-A(1)-norlup-20(29)-en-27,28-d io ic  ac id  (Ziz y beranal  ac id)
Gentianamine
3-Ox o-19-hy drox y urs -12-en-28-o ic  ac id  (Pomonic  ac id)
3-Hy drox y -11-ox oolean-12-en-30-o ic  ac id  (18α-Gly c y rrhetin ic  ac id)
2,3-Diac etox y -18-hy drox y oleana-5,12-d ien-28-o ic  ac id
3-Hy drox y -29(or30)-a l -o lean-12-en-28-o ic  ac id
6-Hy drox y -lupane-20(29)-en-3-one-28-o ic  ac id
α-Amy renone
2-Hy drox y methy l -A(1)-nor-19,24-d ihy drox y urs -2,12-d ien-28-o ic  ac id  (Ros amul tic  ac id)
2,19-Dihy drox y -3-ox o-24-noro lean-12-en-28-o ic  ac id
2,19-Dihy drox y -3-ox ours -12-en-28-o ic  ac id
2-Carbox y -3-hy drox y -A(1)-norlupan-20(29)-en-28-o ic  ac id  (Ceanoth ic  ac id)
16,23-Epox y -11,24,25-trihy drox y dammar-13(17)-en-3-one (Al is o l  F)
2,3,23-Trihy drox y olean-12-ene-28,29-d io ic  ac id  29-methy l  es ter (Phy to lac c agenin)
5-L-Glutamy l -L-amino ac id
Inos ine
Is ov ani l l in
Vani l l in ; 4-Hy drox y -3-Methox y benz aldehy de
Methy l  4-hy drox y benz oate
Methy lhes perid in
3-O-p-Coumaroy ls h ik imic  ac id
3-O-p-Coumaroy ls h ik imic  ac id-O-g luc os ide*
Dihy dromy ric etin-3-O-g luc os ide
Sinapina ldehy de
2-Aminohex adec ane-1,5,6-trio l
2-Aminotetradec ane-1,4-d io l
2-Aminododec ane-1,4-d io l
2-Aminotetradec ane-1,11,13-trio l
2-aminodoc oSane-1,5,7,21-te trao l
2-Aminooc tadec ane-1,4-d io l
Hex adec y ls phingos ine
2-Aminohex adec ane-1,4-d io l
Querc etin-3-O-(2 ' ' -O-ac ety l )g luc uronide
Tamarix etin-3-O-(6 ' ' -malony l )g luc os ide
Is orhamnetin-3-O-(6 ' ' -malony l )g luc os ide
3 ' -O-Methy l tric etin-7-O-(6 ' ' -malony l )g luc os ide
1-O-Feru loy l -β-D-g luc os e
Sy ring ic  ac id-4-O-(6 ' ' -feru loy l )g luc os ide
Is orhamnetin-3-O-rutinos ide (Narc is s in)*
Is orhamnetin-3-O-neohes peridos ide*
Is orhamnetin  3-galac tos ide
Rhamnetin-3-O-Gluc os ide
3 ' -O-Methy l tric etin-7-O-g luc os ide
Petunid in-3-O-(6 ' ' -O-p-Coumaroy l )g luc os ide
2,3-Dihy drox y -3-methy lpentanoic  ac id
Chel idonic  ac id
d ihy drodehy drodic oni fery l  a lc ohol -9-O-β-D-g luc opy ranos ide
Sex angularetin-3-O-g luc os ide-7-O-rhamnos ide
2-Methy l -3-hy drox y indan-1-one
Ty r-As n-Gln-As p
Glu-As p-Thr-Glu
5 ' -Methox y is o laric i res ino l -9 ' -O-g luc os ide
As p-Leu-Ala-Glu
Sy ring ic  ac id  4-O-rhamnos ide
Quin id ine
N-(p-Coumaroy l )s erotonin  Gluc os ide
Rutinos e
Muc onic  ac id
5-Methy l -2-th iophenec arbox aldehy de
Is openteny ladenine-7-N-g luc os ide
Ser-His -Gln-Glu
5-Ac ety ls a l ic y l ic  ac id
Monogal loy l -d ig luc os e
2-Ox o-3,4-d ihy dro-1H-quinol ine-3-c arbox y l ic  ac id
(S)-3-(2-ox opropy l )-3-hy drox y indol in-2-one
N-Ac ety l -L-pheny la lan ine
As n-Ty r-Gln-Phe-Phe
1-[(4-methox y pheny l )methy l ]-1 ,2,3,4-te trahy dro is oquino l ine-6,7-d io l
Coc laurine
Ser-Ty r
7,3 ' ,4 ' ,5 ' -Tetrahy drox y flav one
Ala-Pro-Thr
Feru loy lh is tamine
N-[7 ' -(4 ' -Methox y pheny l )e thy l ]-2-methox y benz amide
Ser-Ala-Val
Noris obold ine
Pro-Ser-Ile
Pro-Pro-Thr
Magnoflorine
As p-Met
His -Val -Ser
Cory palmine
Is ofrax etin
Codamine
Ser-As n
Ala-His -Gly
Higenamine Gluc os ide
His -Phe-Met
Stepharine
Pro-As n-Gln
Pro-Glu-Glu
Is obold ine
1,7-Dimethy lx anth ine
N-Oleoy lethanolamine
Phy l loquinone (Vi tamin K1)
2-Aminoethanes ul fon ic  ac id
3 ' -Adeny l ic  Ac id
Inos ine 5 ' -monophos phate
Adenos ine 5 ' -monophos phate
Sery l -ly s y l -as partic  ac id
L-Pro ly l -L-Leuc ine
Cinnamic  ac id
Undec anedio ic  ac id
Az ela ic  ac id
Tridec anedio ic  ac id
Ly s oPC 10:0
Ly s oPC 12:0
Ly s oPE 14:0(2n is omer)
Ly s oPE 14:0
Ly s oPC 14:0
Py rro le-2-c arbox y l ic  ac id
3,4-Dihy drox y -L-pheny la lan ine (L-Dopa)
Ly s oPE 15:1(2n is omer)
Ly s oPE 18:0(2n is omer)
Ly s oPE 15:0
Ly s oPC 15:0
Ly s oPC 15:0(2n is omer)
Ly s oPC 17:0(2n is omer)
Ly s oPC 17:0
Ly s oPE 16:0
Gly c erophos pho-N-Palmi toy l  Ethanolamine
Ly s oPC 16:0
Ly s oPC 16:0(2n is omer)
Xanthos ine
Pro ly lh is tid ine
γ -Aminobuty ric  ac id
Ros marin ic  ac id-3 ' -O-g luc os ide
Trp-Met-Trp
5 ' -Gluc os y lox y jas manic  ac id
Cetos tearic  ac id
Pentadec anoic  Ac id
Hy drox y py ruv ic  ac id
Gal l ic  ac id
3-Hy drox y -3-methy lpentane-1,5-d io ic  ac id
4-Hy drox y benz aldehy de
Ol iv i l -4 ' -O-g luc os ide
Met-Met
Chry s oerio l -7-O-(6 ' ' -malony l )g luc os ide
3-O-Caffeoy l -9-hy drox y lup-20(30)-en-7-one (Quers pic atin  A)
2-Formy l -3-hy drox y -A(1)-norlup-20(29)-en-28-o ic  ac id  (Colubrin ic  ac id)
3-Ox oolean-12-en-28-o ic  Ac id (Oleanonic  ac id)
3,4-Open loop-lup ine-4(23),20(29)-d iene-24-hy drox y -3-c arbox y l ic  ac id
Urs -12(13)-en-3-one-28-o ic  ac id
3-Ox o-9,19-c y c lo lanos t-24-en-26-o ic  ac id  (Mangi feron ic  ac id)
3-Ox olup-20(29)-en-28-o ic  ac id  (Betu lon ic  ac id)
Heptadec anoic  ac id
Dihy droc affeoy lg luc os e
Sy ringaldehy de-4-O-g luc os ide
Mearns etin-3-O-g luc os ide
3-Hy drox y -4-is opropy lbenz y la lc ohol -3-O-g luc os ide
Ile-Ser-Ty r
N-Methy ls erotonin
Ziz y phus  s aponin I
5 ,7 ,4 ' -Trihy drox y -3,6,3 ' ,5 ' -Tetramethox y flav one
Pal iurine G
J ujubos ide B
ju jubas aponin I
Ser-Ser-Ty r
3-O-Gal loy l -D-g luc os e*
5-O-Gal loy l -D-hamamelos e*
6-O-Gal loy l -β-D-g luc os e*
Nummularine A
N-p-Coumaroy loc topamine
1-Methox y -3-indolea ldehy de
D-Pantothenic  Ac id
As p-Phe-Glu-Ly s
Trp-Phe-Trp
Ala-Val -Thr-As p-As p
His -As p-Val
4,8-Dihy drox y quino l ine-2-c arbox y l ic  ac id
1-Hy drox y pineol in  Dig luc os ide
L-Is o leuc y l -L-As partate
N-Ac ety l -L-Meth ion ine
2-(3-β-D-g luc opy ranos y lox y -4-hy drox y pheny l )e thanol -1-O-β-D-g luc opy ranos ide
3-Hy drox y -20-ox o-30-norlupan-28-o ic  ac id  (Pla tan ic  ac id)
Ly s oPC 18:0(2n is omer)
Ly s oPC 18:0
Ly s oPE 18:0
Ly s oPC 20:0
13,28-Epox y olean-11-en-3-one
Ly s oPE 20:2
Ly s oPC 20:2
Ly s oPC 20:1
2 ' -Deox y adenos ine-5 ' -monophos phate
Py ridox ine-5 ' -O-g luc os ide
Ly s oPG 16:1
Cis -Ac oni tic  ac id
Itac onic  ac id
N-Propiony lg ly c ine
3-Dehy dros hik imic  ac id
6-Hy drox y -4-(4-hy drox y -3-methox y pheny l )-7-methox y -naphtho[2,3-c ]furan-1,3-d ione-1
3,4-Dihy drox y benz eneac etic  ac id
Homogentis ic  ac id
2,5-Dimethox y benz oquinone
2,6-Dimethox y -1,4-benz oquinone
6-O-Ac ety larbutin
4-O-Gluc os y l -3 ,4-d ihy drox y benz y l  a lc ohol
Tac hios ide*
Is otac hios ide*
2-Methox y hy droquinone
1,14-Tetradec anedio ic  Ac id
2-Dodec y l -3-methy lbutanedio ic  ac id
Hex adec anedio ic  ac id
13-Hy droperox y -9Z,11E-oc tadec adienoic  ac id
7S,8S-DiHODE; (9Z,12Z)-(7S,8S)-Dihy drox y oc tadec a-9,12-d ienoic  ac id
9-Hy droperox y -9Z,11E-Oc tadec adienoic  Ac id
12,13-DHOME; (9Z)-12,13-Dihy drox y oc tadec -9-enoic  ac id
Pinoc embrin-7-O-(6 ' ' -O-malony l )g luc os ide
Benz y l  β-primev eros ide
Val -Ty rMe-OH
Thr-Ty r-His
6 ' -O-Feru loy l -D-s uc ros e
Benz y l  g luc os ide
Benz y l -(2 ' ' -O-x y los y l )g luc os ide
Malony l  ros eos ide
4-Aminoindole
Gln-Phe-Ty r
Ly s -Trp
Arbutin
4,6-d imethox y -2-methox y pheny l -1-O-beta-D-g luc opy ranos ide
4-Hy drox y -L-Is o leuc ine
O-Ac ety ls erine
4-Guanid inobuty ric  ac id
4-Hy drox y pheny l lac tic  Ac id
(S)-2-Hy drox y -3-(4-Hy drox y pheny l )Propanoic  Ac id
Methy l  2 ,4-d ihy drox y pheny lac etate
Ly s -Val -As n-Val -As p
Pheny lmethy l  β-L-g luc opy ranos ide
Gluc os y l  2-Hy drox y -4-Methy lpentanoic  Ac id
7-Methy lguanine
3,5,4 ' -Trihy drox y -7-methox y flav one (Rhamnoc i trin)
Dios metin  (5 ,7 ,3 ' -Trihy drox y -4 ' -methox y flav one)
5,7,3 ' ,5 ' -te trahy drox y -6-methy l fav anone
8-Methox y apigenin
Quinac y l  s y ring ic  ac id
Frambinone
c oumarin
1-O-p-Coumaroy l -β-D-g luc os e*
p-Coumaric  ac id-4-O-g luc os ide*
5,7-Dihy drox y -1(3H)-is obenz ofuranone
Pheny lprop ion ic  ac id-O-β-D-g luc opy ranos ide
4-O-beta-D-g luc os y l -4-c oumaric  ac id
2-Hy drox y -4-methy lpentanoic  ac id
Creatine
Sc opoletin-7-O-x y los y l (1→6)g luc os ide
His -Gly -Ile
N-Ac ety l -L-Arg in ine
N-Ac ety l -L-g lu tamic  ac id
N-Alpha-Ac ety l -L-As paragine
N-Ac ety l -L-ty ros ine
N-Ac ety l -L-leuc ine
N-Ac ety l -L-threonine
4-Hy drox y benz oic  ac id
Vani l l ic  ac id
Sideretin  (5 ,7,8-Trihy drox y -6-methox y c oumarin)
Sinapic  ac id
2-(2,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propy l  pa lmi ta te
9,12,13-Trihy drox y -10,15-oc tadec adienoic  ac id
9,10,13-Trihy drox y -11-Oc tadec enoic  Ac id
9,10,11-Trihy drox y -12-oc tadec enoic  ac id
Pinoc embrin  (Dihy droc hry s in)
D-Threonic  Ac id
Methy l  3-aminopropanoate
N,N-Dimethy lg ly c ine
Chol ine
2-Aminois obuty ric  ac id
Py ridox ine-5 ' -phos phate
Naringenin-7-O-(2 ' ' -O-apios y l )g luc os ide
β-Nic otinamide mononuc leotide
His tamine
Cy tos ine
Indole-3-c arbox y l ic  ac id*
Indole-5-c arbox y l ic  ac id*
L-Alany l -L-Pheny la lan ine
Gly c y lpheny la lan ine
L-Valy l -L-Pheny la lan ine
L-Homoc y s tine
Urid ine
Zarz is s ine
Adenine
L-Gly c y l -L-is o leuc ine
L-Valy l -L-Leuc ine
Leu-As p
2-Hy drox y c innamic  ac id*
3-Hy drox y c innamic  Ac id*
Cy tid ine
Cy tarabine
Feru l ic  ac id
Caffe ic  ac id
L-Pheny la lany l -L-pheny la lan ine
γ -L ino len ic  Ac id
Crepeny nic  ac id
Dodec anoic  ac id  (Lauric  ac id)
My ris to le ic  ac id
Cis -4,7,10,13,16,19-Doc os ahex aenoic  Ac id
9(10)-EpOME;(9R,10S)-(12Z)-9,10-Epox y oc tadec enoic  ac id
12,13-Epox y -9-Oc tadec enoic  Ac id
Petros el in ic  ac id
Ela id ic  Ac id
11-Oc tadec anoic  ac id(Vac c enic  ac id)
9-Ox o-10E,12Z-oc tadec adienoic  ac id
13-KODE; (9Z,11E)-13-Ox ooc tadec a-9,11-d ienoic  ac id
9-Hy drox y -10,12,15-oc tadec atrienoic  ac id
9-Hy drox y -12-ox o-15(Z)-oc tadec enoic  ac id
9S-Hy drox y -10E,12Z-oc tadec adienoic  ac id
13(S)-HODE;13(S)-Hy drox y oc tadec a-9Z,11E-d ienoic  ac id
a lpha-Hy drox y l ino le ic  ac id
17-Hy drox y l ino len ic  ac id
9,12-Oc tadec adiy noic  Ac id
Methy l  12-pheny ldodec anoate
Phe-Cy s -Ala
1-[(4-hy drox y pheny l )methy l ]-7-methox y -1,2,3,4-te trahy dro is oquino l in-8-o l
Ery s opine
Gln-Ala-Glu-As p
His -Ala-Glu
Apoglaz iov ine
Hy drohy dras tin ine
Nornuc i ferine
Ser-Ser-Gly
N-nornuc i ferine
Gly -Thr-Gly
Leu-His -Gly -Phe-His
Arg-Cy s -As n
Met-Ser-His
Ly s -Abu-OH
Andros in
H-Ty r-ty r-ty r-OH
Demethy l  c oni ferin
12-Hy drox y oc tadec anoic  ac id
9,12,13-TriHOME; 9(S),12(S),13(S)-Trihy drox y -10(E)-oc tadec enoic  ac id
9,10-Dihy drox y -12,13-epox y oc tadec anoic  ac id
Undec y l ic  Ac id
1-(2,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propan-2-y l  pa lmi ta te
Nap-Ile-OH
β-Ps eudourid ine
N-Ac ety lpro l ine
Tetrahy droprotopapav erine
(S)-6,9-d imethox y -2,3,12,12a-te trahy dro-1H-benz o[6,7]ox epino[2,3,4-i j ]is oquino l in-8-o l
Ser-Trp-Trp
NADP (Nic otinamide adenine d inuc leotide phos phate)
L-Fuc i to l
D-Xy lon ic  ac id
2-Hy drox y is oc apro ic  ac id
3 ' -O-D-g luc os y lgentiop ic ros ide
Methy l  c affeate
Xy l i to l
D-Arabi to l
Gluc onic  ac id
As imi lob ine
Ser-Glu-Ser-As p-Ile
D-Arabinos e
L-Xy los e
Trp-Gln-Met
2,4-Hex adienoic  ac id
Afz e lec hin (3 ,5,7,4 ' -Tetrahy drox y flav an)
Epiafz e lec hin
Fis etin ido l
Frax etin-8-O-g luc os ide (Frax in)
5,7-Dihy drox y c hromone g luc os ide
Es c uletin-7-O-g luc os ide
Es c ul in  (6 ,7-Dihy drox y c oumarin-6-O-g luc os ide)
Daphnin
Sc opoletin  (7-Hy drox y -6-methox y c oumarin)
Is os c opoletin  (6-Hy drox y -7-Methox y c oumarin)
Trihy drox y c innamoy lqu in ic  ac id
3,7-Dihy drox y c hromen-4-one
Kaempfero l -3-O-(6 ' ' -O-ac ety l )g luc os ide
Luteol in-7-O-(6 ' ' -malony l )g luc os ide
Kaempfero l -3-O-(6 ' ' -malony l )ga lac tos ide
8-Epi loganic  ac id
Aromadendrin  (Dihy drok aempfero l )
2 ,3 ,4-Trihy drox y benz oic  ac id
Stac hy os e
Ny s tos e
D-Mal to tetraos e
Val -His -Phe-Glu
Thr-Ser-Gly
3-n i tro-L-ty ros ine
Epic atec hin-3 ' -O-β-D-g luc opy ranos ide*
Epic atec hin-4 ' -O-β-D-g luc opy ranos ide*
4-(Rhamnos y lox y )pheny lac etoni tri le
Ala-Thr-Ty r-Ly s
Sorb i to l -6-phos phate
D-Gluc os amine 1-phos phate
β-Hy drox y is ov aleric  ac id
D-Gluc os e 1,6-b is phos phate
Dopamine
8-Az aguanine
Xanth ine
Pheny lethanolamine
Hy pox anth ine
6-O-methy lguanine
Ty r-His -As p
2,2-Dimethy ls uc c in ic  ac id
L-Glutamine
L-Ly s ine
Solatrios e
Dodec anedio ic  a ic d
Hy drox y  ric ino le ic  ac id
Suberic  Ac id
Ric ino le ic  ac id
1-Eic os anol
S-Adenos y lmeth ion ine
L-His tid ine
L-Val ine
γ -Glutamy l -L-v a l ine
5-Aminolev ul in ic  Ac id
L-Leuc ine*
L-Is o leuc ine*
Piperid ine
6-Aminoc apro ic  ac id
6-Deox y fagomine
N-(2-Hy drox y -4-methox y pheny l )ac etamide
3-Hy drox y -L-pheny la lan ine
L-Ty ros ine
S-Methy l -L-c y s te ine
L-Homoc y s te ine
Trans -4-Hy drox y -L-pro l ine
γ -Glutamy lpheny la lan ine
(3-(c arbox y amino)-2-methy lpropanoy l )pheny la lan ine
As n-Ser-Gly
Anthrani la te-1-O-Sophoros ide
Nic otin ic  ac id  adenine d inuc leotide
Trimethy l ly s ine
5S,8R-DiHODE; (5S,8R,9Z,12Z)-5,8-Dihy drox y oc tadec a-9,12-d ienoate
9-(Arabinos y l )hy pox anth ine
Hex anoy l -L-g ly c ine
5 ' -Deox y -5 ' -(methy l th io)adenos ine
S-(5 ' -Adenos y l )-L-meth ion ine
Flav in  Sing le  Nuc leotide(FMN)
ATP; Adenos ine 5 ' -Triphos phate
Adenos ine 5 ' -d iphos phate
S-(Methy l )g lu ta th ione
Propy l  4-hy drox y benz oate
Ethy lparaben
4-O-Sinapoy lqu in ic  ac id
12-Ox o-10E-Dodec enoic  Ac id
1-Oc tadec anol
6-Hy drox y hex anoic  ac id
2-Is opropy lmal ic  Ac id
Pro ly lpro l ine
Methanes ul fon ic  ac id
Cy c lo leuc ine
Py roglutamic  ac id
L-Pipec ol ic  Ac id
N-Methy l -L-pro l ine
L-Cy c lopenty lg ly c ine
L-Pro ly l -L-Pheny la lan ine
N-Methy l -α-aminois obuty ric  ac id
L-Pheny la lan ine
4,5,6-Trihy drox y -2-c y c lohex en-1-y l ideneac etoni tri le
N-Benz y lmethy lene is omethy lamine
Phe-As n-Arg
2-((L-ty ros y l )ox y )-5-amino-5-ox opentanoic  ac id
γ -Glutamy l ty ros ine
5-Hy drox y -L-try ptophan
N-Methy l -L-Glutamate
L-Cy s te ine
L-Sac c haropine
L-Glutamic  ac id-O-g ly c os ide
L-Glutamine-O-g ly c os ide
O-phos phate-L-ty ros ine
3,5-Dihy dro-2H-Furo[3,2-C]Quino l in-4-One
3-Indoleac ry l ic  ac id
3-amino-2-naphthoic  ac id
L-Try ptophan
1-Methox y -indole-3-ac etamide
m-Aminopheny lac ety lene
c y c lo-(Gly -Phe)
8-hy drox y quino l ine
Α-hy drox y quinol ine
Methox y indoleac etic  ac id
Indole
3-Indolepropion ic  ac id
N-Ac ety l -5-hy drox y try ptamine
His -Phe-Glu-As p
Dihy dromy ric etin  (Ampelops in)
1,5-Anhy dro-D-g luc i to l
D-Fuc os e
3-Indoleac etoni tri le
Val -As p
Pro-Gly
N-Monomethy l -L-arg in ine
Arg in ine methy l  es ter
Homoarg in ine
N,N' -Dimethy larg in ine;SDMA*
NG,NG-Dimethy l -L-arg in ine*
D-Gluc os e 6-phos phate
Gluc os e-1-phos phate
Urid ine-5 ' -d iphos phogluc uronic  ac id
Urid ine 5 ' -d iphos pho-D-g luc os e
2-Penty l -3-pheny l -2-propenal
His tid ino l
c is -Ci tra l
Creatin ine
L-Meth ion ine Sul fox ide
9-Ox ononanoic  ac id
5-O-p-Coumaroy ls h ik imic  ac id  O-g luc os ide*
3-Hy drox y -3-Methy l -2-Ox opentanoic  Ac id
N-Ac ety l -L-As partic  Ac id
Nepetin-7-O-g luc os ide(Nepi trin)
4-Hy drox y benz oy lmal ic  ac id
Py ridox ine
N-Is obuty l -2E,4E-oc tadienamide
2-Dec anol*
1-Dec anol*
2-Methy lg lu taric  ac id
2-Hy drox y -2-methy l -3-ox obutanoic  ac id
Trehalos e 6-phos phate
2-Hy drox y ethy lphos phonic  ac id
Methy l  pa lmi ta te
Cy c lo(Pro-Pro)
Suc c in ic  s emia ldehy de
Al ly s ine(6-Ox o DL-Norleuc ine)
2 ' -Deox y inos ine-5 ' -monophos phate
Phe-Nap-OH
Spermid ine
Ty rMe-Leu-OH
5-O-Methy lv is ammios ide
2-Amino-3-methox y benz oic  ac id
Aminomalonic  ac id
Suc c in ic  ac id
Methy lmalonic  ac id
3 ' ,5 ' -Cy c l ic  IMP
Thr-Ile-As p-Phe-Glu
Arg-As p-His -As p
2,3,23-Trihy drox y -30-noro lean-12,20(21)-d ien-28-o ic  ac id
Hy drox y  Is o-ju jubogenin-Ara-Rha
J ujubas aponin VI
Cadav erine
N-Ac ety l -L-Glutamine
Epic atec hin g luc os ide
c atec hin-4-β-D-galac topy ranos ide
3,23-Dihy drox y olean-12-en-28-o ic  ac id  (Hederagenin)
Malonic  ac id
3-Hy drox y buty ric  ac id
Eriod ic ty o l -7-O-rutinos ide-4 ' -O-Sophoros ide
2 ' -O-Methy ladenos ine
Sy ring in
Hy drox y feru l ic  ac id  g luc os ide
Pro-Pro-Ser
Sec ois o laric i res ino l  4-O-g luc os ide
Thr-Ty r-Leu-Glu
23-Hy drox y -3-ox oolean-12-en-28-o ic  ac id  (Hederagonic  ac id)
Phlorogluc ino l -1-O-β-D-g luc opy ranos ide
H-Gly -Phe-Ser-OH
Ser-Phe-Phe
2,3-Dihy drox y oleana-11,13(18)-d ien-28-o ic  ac id  (Camaldulen ic  ac id)
Sal ic y l ic  ac id-2-O-g luc os ide
2-Aminoethy lphos phonate
α-Ketog lutaric  ac id
2-Methy l -3-ox os uc c in ic  ac id
1-Hy drox y pinores ino l -4 ' -O-Gluc os ide
Sinapoy lputres c ine
9-Hy drox y -12-ox o-10(E),15(Z)-oc tadec adienoic  ac id
2R-hy drox y -9Z,12Z,15Z-oc tadec atrienoic  ac id
9s ,13r-12-Ox ophy tod ienoic  Ac id
9-Hy drox y -13-ox o-10-oc tadec enoic  Ac id
2-Methox y -6-undec y l -1 ,4-benz oquinone
Punic ic  ac id  (9Z,11E,13Z-oc tadec atrienoic  ac id)
9-Hy droperox y -10E,12,15Z-oc tadec atrienoic  ac id
Methy l  3-(3-hy drox y -4-methox y pheny l )propanoate
Sinapy l  a lc ohol
3-Dehy dro-L-Threonic  Ac id
L-Mal ic  ac id
1-Monomy ris tin
5,6-Dihy dro-5-methy lurac i l
L-γ -Glutamy l -L-leuc ine
3,20-Dihy drox y urs -21-en-28-o ic  ac id  (Oleanderic  ac id)
6-Hy drox y k aempfero l -3-O-Rutinos ide-6-O-g luc os ide
Querc etin-3-O-rutinos ide-7-O-g luc os ide*
Sinapine
6-Hy drox y k aempfero l -3 ,6,7-O-trig luc os ide
Genk wanin-6-C-(2 ' ' -O-apios y l )g luc os ide
Dehy droas c orb ic  ac id
2-α-L ino lenoy l -g ly c ero l*
1-α-L ino lenoy l -g ly c ero l*
2-Palmi to leoy l -Gly c ero l*
1-Palmi to leoy l -Gly c ero l*
N' ,N' ' ,N' ' ' -p-Coumaroy l -c innamoy l -c affeoy l  s permid ine
14-Amino-15-hy drox y -11-methy lpentadec anoic  ac id
Embel in
3,4-Dihy drox y benz oic  ac id  (Protoc atec huic  ac id)*
Methy l  c umalate
Terre ic  ac id
2,3-Dihy drox y benz oic  Ac id*
2,5-Dihy drox y benz oic  ac id ; Gentis ic  Ac id*
1-O-Sinapoy l -β-D-g luc os e*
Ty ros y l -ty ros y l -pheny la lan ine
Cy c lo(Pro-Val )
Putres c ine
N-Ac ety lputres c ine
Agmatine
Querc etin  3-x y los y l -(1->6)-g luc os ide*
Querc etin-3-O-(6 ' ' -O-arabinos y l )g luc os ide*
Querc etin-3-O-s ambubios ide*
Pantetheine
Dehy drodi is oeugenol
3-Hy drox y glutaric  ac id
Querc etin-3-O-(6 ' ' -O-malony l )g luc os y l -5-O-g luc os ide
Betanin (Betanid in-5-O-g luc os ide)
Querc etin-7-O-(6 ' ' -malony l )g luc os ide
Chry s oerio l -7-O-(6 ' ' -ac ety l )g luc os ide
Querc etin  3-O-g luc os ide 7-O-x y los ide*
Protoc atec huic  ac id  1-O-(Gluc os y lv ani l loy l )
Tax i fo l in-3 ' -O-g luc os ide
Querc etin-4 ' -O-g luc os ide (Spi raeos ide)*
Hes peretin-5-O-g luc os ide
6-Hy drox y luteo l in  5-g luc os ide
Querc etin-3-O-galac tos ide (Hy perin)*
Querc etin-7-O-g luc os ide
Chry s oerio l -5-O-g luc os ide
L-Ty ros ine methy l  es ter
1,6-anhy dro-β-D-g luc os e
D-Galac tos e
24,30-Dihy drox y -12(13)-ene-lupeol
3-Hy drox y urs -12-en-28-o ic  ac id  (Urs ol ic  ac id)
2,3-Dihy drox y olean-12-en-28-o ic  ac id  (2-Hy drox y oleanol ic  ac id)
2-Hy drox y urs o l ic  ac id
Inos i to l
s orbos e
D-Gluc os e
D-Fruc tos e
Galangin-7-O-g luc os ide
N-(4 ' -O-g ly c os y l )-p-c oumaroy l  agmatine
Phloretin-4 ' -O-g luc os ide (Tri lobatin)
5,7,3 ' ,4 ' ,5 ' -Pentahy drox y flav an (Tric eti flav an)
4-(3,4,5-Trihy drox y benz ox y )benz oic  ac id
Brev i fo l in  c arbox y l ic  ac id
(3,5-d ihy drox y pheny l )-(4-hy drox y -2,6-d imethox y pheny l )methanone
Epic atec hin
Catec hin
1-O-Vani l loy l -D-Gluc os e
5-Gluc os y lox y -2-Hy drox y benz oic  ac id  methy l  es ter
Kaempfero l -3-O-galac tos ide (Tri fo l in)*
Kaempfero l -7-O-g luc os ide*
Luteo l in-3 ' -O-g luc os ide*
Luteo l in-4 ' -O-g luc os ide*
Kaempfero l -3-O-g luc os ide (As tragal in)*
ju jubogenin-Glc -Glc -Rha-ac ety l
Tax i fo l in(Dihy droquerc etin)
Epigal loc atec hin
Gal loc atec hin
Leuc opelargonid in ; 3 ,4,5,7,4 ' -Pentahy drox y flav an
Proc y anid in  B1
Arec atannin B1
Proc y anid in  A2
Vio lanth in
Gambiri in  A1
Proc y anid in  C2
Catec hin-c atec hin-c atec hin
Vi tex in-2 ' ' -O-rhamnos ide
Proc y anid in  B2
Proc y anid in  B3
Cinnamtannin A2
Cinnamtannin B2
[6-[2-(3 ,4-Dihy drox y pheny l )-5 ,7-d ihy drox y -4-ox oc hromen-3-y l ]ox y -3,4,5-trihy drox y ox an-2-y l ]methy l  ac etate*
Querc etin-3-O-(6 ' ' -O-ac ety l )ga lac tos ide*
Querc etin-3-O-(6 ' ' -O-ac ety l )g luc os ide
Arec atannin A2
N-Ac ety lneuramin ic  ac id
O-Phos phory le thanolamine
2,3,19,23-Tetrahy drox y urs -12-en-28-o ic  ac id
1β-Hy drox y -2-ox opomol ic  ac id
Is oc eanoth ic  ac id
6-Methy l flav one
2,3,19-Trihy drox y olean-12-en-28-o ic  ac id  (Arjun ic  ac id)
Ceanothenic  ac id
N6-Ac ety l -L-ly s ine
2-Hy drox y hex adec anoic  ac id
D-Ribos e
Gluc os y l  5 ,8-d ihy drox y -2,6-d imethy loc ta-2,6-d ienoic  ac id
1,4,8-Trihy drox y naphthalene-1-O-g luc os ide
L-As party l -L-Pheny la lan ine
3,4-Diga l loy ls h ik imic  ac id
As n-His -Ly s -As p
Querc etin-5-O-g luc uronide
Val -Ala-His -Glu
His -Val -Ty r-As p
Val -As n-Phe-As p
Gly -Ty r-As n
Val -His -Leu-As p
N-(N-Gly c y l -3-pheny l -L-a lany l )-3-pheny l -L-a lan ine
Gln-Arg-Ty r
His -Glu-Thr-Ly s
11,12-epox y -13-hy drox y -3-Ox ooleanane-28-o ic  ac id  gamma-lac tone (L iqu idambaric  Lac tone)
Ty r-Pro-Thr-Val -As n
Kaempfero l -3 ,7-O-d ig luc os ide
3,4-Cy c loopen-c y c loa l tin-4(29),25-d iene-24(S)-hy drox y -3-c arbox y l ic  ac id
Val -Ala-Phe-As p
As n-Gln-Ty r-Glu
Hy drox y s c utian ine A
8-Methox y k aempfero l -7-O-rhamnos ide
3-Dehy dros phinganine
4-Hy drox y s phinganine
2-(Dodec y lamino)-3-pheny l -1-propanol
Protoc atec huic  Ac id  Methy l  Es ter
3-[(1-Carbox y v iny l )ox y ]benz oic  ac id
DL-3-Pheny l lac tic  ac id
3-(4-Hy drox y pheny l )-propion ic  ac id
2,6-Dimethox y benz aldehy de
2-Hy drox y -3-pheny lpropanoic  ac id
4-Methy lphenol
Sal ic y l ic  ac id
Ty ros ol ; 4-Hy drox y pheny lethanol
Dihy dros phingos ine-1-Phos phate
13-methy lmy ris tic  ac id
3-Hy drox y lup-20(29)-en-28-o ic  ac id  (Betu l in ic  ac id)
Ly s -Ser-Phe-Glu
3-Hy drox y -11-ox ours -12-en-28-o ic  ac id  (11-Keto-urs o l ic  ac id)
2,3-Dihy drox y lup-20(29)-en-28-o ic  ac id
Dihy drox y ac etone phos phate
3,23-Dihy drox y lup-20(29)-en-28-o ic  ac id  (23-Hy drox y betu l in ic  ac id)
Es c uletin  (6 ,7-Dihy drox y c oumarin)
4,6-Dihy drox y quino l ine
Leu-Leu-Trp
Pro-His -Phe-As p-Ly s
3,4-O-Dic affeoy lqu in ic  Ac id  Methy l  Es ter*
3,5-O-Dic affeoy lqu in ic  Ac id  Methy l  Es ter*
2,4,5-Trimethox y benz oic  ac id
5-Hy drox y try ptophol
His -Thr-Gln-Glu
As p-Ile-As n-Ly s
1-(2-Amino-3-methy lpentanoy l )py rro l id ine-2-c arbox y l ic  ac id
3,4-Methy lenediox y c innamaldehy de
4-Hy drox y -3,5-d i is opropy lbenz aldehy de
D-Ery thros e-4-phos phate
Olean-12-en-3-one (β-Amy rone)
3,5,6,7,8,3 ' ,4 ' -Heptamethox y flav one
Eriod ic ty o l  (5 ,7,3 ' ,4 ' -Tetrahy drox y flav anone)
Ly s oPC 15:1
Ly s oPE 15:1
N6-methy ladenos ine
2-(Formy lamino)benz oic  ac id
Luteo l in-6-C-arabinos ide-7-O-g luc os ide
3-quino l inec arbox y l ic  ac id
4-Hy drox y ac etophenone
D-Threos e
Nic otinamide
D-Panthenol
O-Anis ic  ac id  (2-Methox y benz oic  ac id)
4-hy drox y -2-ox o-1,2-d ihy droquinol ine-3-c arbox y l ic  ac id
1,2,3-Trihy drox y -19-ox o-18,19-s ec o-urs -11,13(18)-d ien-28-o ic  ac id
N7-Methy lguanos ine
N6-(2-Hy drox y ethy l )adenos ine
2-(Dimethy lamino)guanos ine
7-Methy lx anth ine
1-Methy lx anth ine
Guanos ine
Try ptamine
Seroton in; 5-Hy drox y try ptamine
Yuanhuanin
His p idu l in-7-O-g luc os ide(Homoplantagin in)
Chry s oerio l -7-O-g luc os ide
Pro-As p
2,4-Di -Tert-Buty lphenol
Stearic  Ac id
Palmi ta ldehy de
1-(4-Methox y pheny l )-1-propanol
Chry s ophanol -9-anthrone
Cis -10-Pentadec enoic  Ac id(C15:1)
(+)-7-is o-J as monic  ac id
2 ' ,4 ' -Dimethy lac etophenone
D-Galac taric  ac id
D-Sac c haric  ac id
Sedoheptu los e
Bernumic ine
Gluc os y ring ic  ac id
4-Ac ety lbuty rate
L-Alany l -L-leuc ine
L-Leuc y l -L-pheny la lan ine
Epic atec hin ga l la te
Catec hin ga l la te
Thy mid ine
Kaempfero l -3-O-g luc orhamnos ide*
Luteo l in-7-O-neohes peridos ide (Lonic erin)
Kaempfero l -3-O-g luc os ide-7-O-rhamnos ide*
Kaempfero l -3-O-rutinos ide(Nic oti flo rin)
6,7,3 ' ,4 ' -Tetrahy drox y flav one
Cy anid in-3-O-(6 ' ' -O-p-Coumaroy l )g luc os ide
Kaempfero l -3-O-neohes peridos ide*
D-Pin i to l
Ly s oPI 16:0
Luteol in-7,3 ' -d i -O-g luc os ide*
Cy anid in-3-O-(6 ' ' -O-c affeoy l )g luc os ide
Luteol in-7-O-gentiob ios ide*
27,28-Dic arbox y l  urs o l ic  ac id
Luteo l in-7-O-(6 ' ' -s inapoy l )g luc os ide
Thr-His -Glu
Is os c ute l lare in
Luteo l in  (5 ,7 ,3 ' ,4 ' -Tetrahy drox y flav one)
3,4-Dihy dro-4-(4 ' -hy drox y pheny l )-5 ,7-d ihy drox y c oumarin
3,5,7-Trihy drox y flav anone (Pinobank s in)
Naringenin c halc one; 2 ' ,4 ,4 ' ,6 ' -Tetrahy drox y c halc one
Naringenin (5 ,7 ,4 ' -Trihy drox y flav anone)
Luteo l in-7-O-g luc os ide (Cy naros ide)
Kaempfero l -4 ' -O-g luc os ide*
Eriod ic ty o l -7-O-Rutinos ide (Erioc i trin)
3,5-Dimethox y phenol
Abs c is ic  ac id
Sti lbos temin B
3,4-Dihy drox y ac etophenone
Diox indole-3-ac ety l -3-O-g luc os ide
Glu-Leu-Thr
Ile-Thr-Glu
Cimi fug in-7-O-g luc os ide
Ile-Abu-OH
Guanos ine-5 ' -d iphos phate
Glu-As p-Gln-As p
Thr-Trp-Trp
Cy s -His -Ala
2 ' -Deox y c y tid ine-5 ' -monophos phate
Cy c l ic  c mp
Guanos ine 3 ' ,5 ' -c y c l ic  monophos phate
Cy c l ic  3 ' ,5 ' -Adeny l ic  ac id
N6-(4-hy drox y benz y l )adnine ribos ide
Guanos ine 5 ' -monophos phate
3-O-Ac ety lp inobank s in
Ly s oPE 18:2
1-α-L ino lenoy l -g ly c ero l -2 ,3-d i -O-g luc os ide
Ly s oPC 18:2(2n is omer)
Ly s oPE 20:5
Ly s oPE 18:2(2n is omer)
1-(9Z-te tradec enoy l )-g ly c ero-3-phos phoethanolamine
Ly s oPE 16:3
1-(9Z-heptadec enoy l )-s n-g ly c ero-3-phos phoethanolamine
5-Hy drox y flav one
Ly s oPE 16:1(2n is omer)
1-(2 ,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propan-2-y l  (E)-hex adec -9-enoate
1-(9Z-nonadec enoy l )-g ly c ero-3-phos phoethanolamine
Ly s oPC 16:1(2n is omer)
Ly s oPC 17:2
Gingerg ly c o l ip id  B
Ly s oPC 16:2(2n is omer)
Ly s oPE 18:3(2n is omer)
Ly s oPC 18:3(2n is omer)
2-(2 ,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propy l  (8E,11Z,14Z)-oc tadec a-8,11,14-trienoate
Gingerg ly c o l ip id  A
Ly s oPC(18:3(9Z,12Z,15Z))
2-(2 ,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propy l  (11Z,14Z)-oc tadec a-11,14-d ienoate
1-(2,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propan-2-y l  (11Z,14Z)-oc tadec a-11,14-d ienoate
Ly s oPC 19:1
Ly s oPE 20:2(2n is omer)
Ly s oPC 20:2(2n is omer)
Ly s oPC 17:1
Ly s oPE 17:1(2n is omer)
Ly s oPC 18:1(2n is omer)
5,6-DiHETrE[(±)5,6-d ihy drox y -8Z,11Z,14Z-e ic os atrienoic  ac id ]
Ly s oPE 18:1(2n is omer)
1-(2 ,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propan-2-y l  (Z)-14-Oc tadec enoic  Ac id
1-(9Z-oc tadec enoy l )-s n-g ly c ero-3-phos phoc hol ine
Kaempfero l -3-O-(6 ' ' -p-Coumaroy l )g luc os ide (Ti l i ros ide)
Apigenin-8-C-Gluc os ide (Vi tex in)*
Apigenin-6-C-g luc os ide (Is ov i tex in)*
1-O-(3,4-Dihy drox y -5-methox y -benz oy l )-g luc os ide
1-O-Gentis oy l -β-D-g luc os ide
2,3-Dihy drox y urs -12,18-d ien-28-o ic  ac id
2,3-Dihy drox y -5(6),12(13)-d iene-urs o l ic  ac id
3-Hy drox y olean-12-ene-28,29-d io ic  ac id  (Serratagenic  Ac id)
Ly s -Ty r-Gln-Glu-Ala
Querc etin-3-O-(2 ' ' -O-Xy los y l )ru tinos ide
2-[[2-[[2-[(2-Amino-3-pheny lpropanoy l )amino]ac ety l ]amino]-3-pheny lpropanoy l ]amino]ac etic  ac id
2-Hy drox y buty ric  Ac id
Lumic hrome
His -Ly s -Ser-Glu
His -Phe-Ty r-As p
Arg-Phe-Ty r-Arg
5,6,7,7a-te trahy dro-4,4,7a-trimethy l -2(4H)-benz ofuranone
5-hy drox y -3,4-d imeth-y l -5-penty l furan-2(5H)-one
D-Galac turon ic  ac id
D-Gluc oronic  ac id
Chol ine Al fos c erate
Api fero l
Guaiac y lg ly c ero l -β-Guaiac y l  Ether g luc os ide
Glutath ione reduc ed form
L-Cy s te iny l -L-g ly c ine
Ox ig lu ta tione
Eic os adienoic  ac id
Met-Ala-Thr
Frax etin-7,8-d i -O-g luc os ide
Eriges ide B
4-Methy l -5-th iaz o leethanol
Pro-As p-Glu
Val -As n-Gln
As p-Cy s -Arg
Cy c lo(Ser-Pro)
Thr-Gln-Glu-As p
Thiamine (Vi tamin B1)
DL-Meth ion ine
L-Meth ion ine
4-Hy drox y mandelon i tri le
6-Hy drox y nic otin ic  ac id
Piperony l ic  ac id
Riboflav in  (Vi tamin B2)
2-Hy drox y phenol -1-O-g luc os y l (6→1)rhamnos ide
D-Manni to l
D-Sorb i to l
S-(5 ' -Adenos y )-L-homoc y s te ine
Phloretin
Phloretin-2 ' -O-(6 ' ' -O-x y los y l )g luc os ide
Methy l  d iox indole-3-ac etate
Benz oy lmal ic  ac id
γ -g lu tamy lmeth ion ine
Furanofruc tos y l -α-D-(6-mus tard ac y l )g luc os ide
6 ' -O-Sinapoy ls uc ros e
Furanofruc tos y l -α-D-(3-mus tard ac y l )g luc os ide
N-Pheny lac ety lg ly c ine
Glu-Pro-Gly -Ty r-Ser
1´-O-Benz oy ls uc ros e
Benz oic  ac id
Vidarabine
2-amino-4-hy drox y -3-((3 ,4 ,5-trihy drox y tetrahy dro-2H-py ran-2-y l )ox y )butanoic  ac id
Adenos ine
N-(3-hy drox y -4-methox y phenethy l )-4-hy drox y butanamide
2-Aminopurine
Hy droc innamic  ac id
2-Pheny lprop ion ic  Ac id
1-Indanone
D-Fruc tos e-1,6-b iphos phate
Py ridox al -5 ' -phos phate
(2S,3R)-2,3-d ihy drox y -2-[(4-hy drox y pheny l )methy l ]butanedio ic  ac id
1-O-Sal ic y loy l -β-D-g luc os e*
4-O-Gluc os y l -4-hy drox y benz oic  ac id*
Benz oy l -Beta-D-Gluc os ide
2-Hy drox y benz aldehy de (Sal ic y la ldehy de)
Ros eos ide
Dihy droferu l ic  Ac id
5-Aminoimidaz ole ribonuc leotide
2,4,2 ' ,4 ' -te trahy drox y -3 ' -preny lc halc one
Glu-As n-Val -Glu
Pheny l -beta-D-g luc os ide
N-Methy lh igenamine 7-Gluc opy ranos ide
Thr-Ala-Gln-Glu
(+)-15-Gluc os y lery s opine
Gly -Trp-Trp
As p-Trp-Arg
Barb i turic  ac id ;Malony lurea;2,4,6-Py rimid inetrione
Urac i l
Ci tric  Ac id
Quin ic  Ac id
Is oc i tric  ac id-1-O-d ig luc os ide
Ci tric  ac id-1-O-d ig luc os ide
Ci tric  ac id  g luc os ide
D-Ery thronolac tone
L-threo-3-Methy las parta te
Arg in inos uc c in ic  ac id
L-Homoc i tru l l ine
Is oc y tos ine
N-α-Ac ety l -L-orn i th ine
L-Arg in ine
Homopro l ine
L-Gly c y l -L-pro l ine
Querc etin-3-O-(2 ' ' -O-arabinos y l )ru tinos ide
6-O-Caffeoy larbutin
Choeros pondin
Is ohemiphlo in
Apigenin-7-O-g luc os ide(Cos mos i in)
L-Ci tru l l ine
N(6),N(6)-Dimethy l -L-ly s ine
Nic otianamine
L-As paragine
3-Cy ano-L-a lan ine
3-Ure idopropion ic  Ac id
5-Hy drox y -DL-try ptophan(5-HTP)
3-Indole ac etamide
4-Aminophenol
L-Glutamic  ac id
Urid ine 5 ' -monophos phate
Nic otinate D-ribonuc leos ide
(E)-Cinnamamide
3,3 ' -O-Dimethy le l lag ic  Ac id-4 ' -O-arabinos ide
Limoc i trin-3-O-arabinos ide
Is orhamnetin-3-O-arabinos ide
Dihy drok aempferide
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Figure S1. Heatmap of all cultivars, locations and metabolites with clustering for both locations (top) and 

metabolites (left).   



  

 

 

Figure S2. PCA eclipse figures of 11 jujube cultivars at three locations: left: LK vs AL (a), middle: 

LK vs LL, and right: LL vs AL. AL: Alcalde, NM; LK: Leyendecker/Las Cruces, NM, and LL-Los 

Lunas, NM. 
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Querc etin-3-O-neohes peridos ide
Luteol in-7-O-neohes peridos ide (Lonic erin)
Kaempfero l -3-O-g luc os ide-7-O-rhamnos ide*
Kaempfero l -3-O-g luc orhamnos ide*
Kaempfero l -3-O-s ophorotrios ide
Luteol in-6,8-d i -C-g luc os ide
Av ic u larin(Querc etin-3-O-α-L-arabinofuranos ide)
Is orhamnetin-3-O-arabinos ide
Querc etin-3,7-Di -O-g luc os ide
3 ' -O-Methy l tric etin-7-O-(6 ' ' -malony l )g luc os ide
Catec hin gal la te
Cy anid in-3-O-(6 ' ' -O-p-Coumaroy l )g luc os ide
Is ov i tex in-8-O-x y los ide
3-O-Ac ety lp inobank s in
Luteol in-7-O-g luc os ide-5-O-arabinos ide
Querc etin-3-O-rutinos ide (Rutin)*
Luteo l in-7-O-(6 ' ' -malony l )g luc os ide
Kaempfero l -3-O-(6 ' ' -malony l )ga lac tos ide
6-Hy drox y k aempfero l -3-O-Rutinos ide-6-O-g luc os ide
Querc etin-3-O-rutinos ide-7-O-g luc os ide*
Dios metin-6-C-g luc os ide
Genk wanin-6-C-(2 ' ' -O-apios y l )g luc os ide
Aromadendrin (Dihy drok aempfero l )
Hes peretin-8-C-g luc os ide-3 ' -O-g luc os ide
Rutin Trihy drate
Querc etin-3-O-x y los ide (Rey noutrin)
Petunid in-3-O-(6 ' ' -O-p-Coumaroy l )g luc os ide
Sex angularetin-3-O-g luc os ide-7-O-rhamnos ide
Querc etin-3-O-s ophoros ide-7-O-rhamnos ide*
Eriod ic ty o l -7-O-Rutinos ide (Erioc i trin)
Querc etin-7-O-(6 ' ' -malony l )g luc os ide
Is orhamnetin-3-O-(6 ' ' -malony l )g luc os ide
Kaempfero l -3-O-neohes peridos ide-7-O-g luc os ide*
Querc etin-3-O-x y los y l (1→2)g luc os y l (1→2)g luc os ide
Cy anid in-3-O-(6 ' ' -O-p-c oumaroy l -2 ' ' -O-x y los y l )g luc os ide
Is orhamnetin-3-O-neohes peridos ide*
His p idu l in-8-C-(2 ' ' -O-x y los y l )x y los ide
Is orhamnetin-3-O-rutinos ide (Narc is s in)*
Querc etin-3-ru tinos ide-7-galac tos ide*
3 ' -O-Methy l -ep ic atec hin
Tric in-7-O-s ac c haric ac id
Querc etin-3-O-(2 ' ' -O-arabinos y l )ru tinos ide
Is ohy peros ide
Querc etin-3-O-(2 ' ' -O-Xy los y l )ru tinos ide
Querc etin-7-O-rutinos ide-4 ' -O-g luc os ide*
Querc etin 3-O-g luc os ide 7-O-x y los ide*
Querc etin-3-O-(2 ' ' -O-Rhamnos y l )ru tinos ide
Eriod ic ty o l -7-O-rutinos ide-4 ' -O-Sophoros ide
Kaempfero l -3-O-(2 ' ' -O-x y los y l -6 ' ' -O-rhamnos y l )g luc os ide
Nepetin-7-O-g luc os ide(Nepi trin)
Hy droc innamic ac id
5-Gluc os y lox y -2-Hy drox y benz oic  ac id  methy l  es ter
Is otac hios ide*
Vni l loy lc affeoy l tartaric  ac id
Tac hios ide*
2-(3-β-D-g luc opy ranos y lox y -4-hy drox y pheny l )e thanol -1-O-β-D-g luc opy ranos ide
2-Hy drox y -3-pheny lpropanoic  ac id
Caffe ic ac id
Trihy drox y c innamoy lqu in ic  ac id
(S)-2-Hy drox y -3-(4-Hy drox y pheny l )Propanoic  Ac id
Koaburas ide
2-Pheny lethy -1-O-β-D-g luc os ide
Sy ring in
Gluc os y ring ic  ac id
Methy l c umalate
Protoc atec huic ac id  x y los y l  x y los ide
3,4-Dihy drox y benz oic ac id (Protoc atec huic  ac id)*
Arbutin
Sinapoy lg luc uronic  ac id
1-O-Vani l loy l -D-Gluc os e
1-O-Feru loy l -β-D-g luc os e
3,4-Dihy drox y benz eneac etic  ac id
Brev i fo l in c arbox y l ic ac id
6-O-Caffeoy larbutin
4-(3,4,5-Trihy drox y benz ox y )benz oic  ac id
Methy l 3-O-Methy l Gal la te
4-O-Gluc os y l -4-hy drox y benz oic  ac id*
Vani l l in ; 4-Hy drox y -3-Methox y benz aldehy de
Andros in
Dihy droc affeoy lg luc os e
4-Hy drox y -3,5-d i is opropy lbenz aldehy de
2,6-Dimethox y benz aldehy de
2-Methox y hy droquinone
Methy l 2,4-d ihy drox y pheny lac etate
Hy drox y feru l ic ac id g luc os ide
4-Hy drox y benz aldehy de
Dihy droferu l ic ac id g luc os ide
3-(3-Hy drox y pheny l )-propion ic ac id
Benz y l -(2 ' ' -O-g luc os y l )g luc os ide
2,3,4-Trihy drox y benz oic ac id
Benz oic ac id
(1 ' R,3R,5R,8 ' S)-Dihy drophas eic  ac id-O-β-D-g luc os ide
Sy ringaldehy de-4-O-g luc os ide
3-[(1-Carbox y v iny l )ox y ]benz oic  ac id
5-O-p-Coumaroy lqu in ic  ac id  O-g luc os ide*
Homogentis ic ac id
6-O-Ac ety larbutin
1-O-Gentis oy l -β-D-g luc os ide
4-Hy drox y benz oy lmal ic  ac id
Feru l ic ac id
2-(3,4-d ihy drox y pheny l )e thanedio l  1-O-β-D-g luc opy ranos ide
4-Hy drox y pheny l lac tic  Ac id
2-Methox y -4-etheny lphenol
4-Ni trophenol
2-O-Caffeoy lmal ic  ac id
1-O-Caffeoy l -(6-O-g luc os y l )-β-D-g luc os e
Benz y l -β-gentiob ios ide
4-Hy drox y ac etophenone
Propy l 4-hy drox y benz oate
3-(4-Hy drox y pheny l )-propion ic  ac id
4-O-β-D-g luc opy ranos y l feru l ic  ac id
4-Hy drox y pheny l  6-O-(2-Methy l -3-Hy drox y propiony l )-Beta-D-Galac topy ranos ide
Protoc atec huic ac id g luc os y l x y los ide
1-O-Sinapoy l -β-D-g luc os e*
Feru loy ls inapoy l tartaric ac id
Sal ic y l ic ac id-2-O-g luc os ide
3-Hy drox y -4-is opropy lbenz y la lc ohol -3-O-g luc os ide
1-O-(3,4-Dihy drox y -5-methox y -benz oy l )-g luc os ide
4-Hy drox y benz oy l tartaric  ac id
Demethy l c oni ferin
4-O-Gluc os y l -3 ,4-d ihy drox y benz y l  a lc ohol
Pheny lmethy l β-L-g luc opy ranos ide
1-O-Sal ic y loy l -β-D-g luc os e*
Protoc atec huic ac id 1-O-(Gluc os y lv ani l loy l )
4-O-Gluc os y l -s inapate*
Coni ferin
6 ' -O-Feru loy l -D-s uc ros e
Sti lbos temin B
p-Coumaric  ac id  methy l  es ter
Cry ptoc hlorogenic ac id (4-O-Caffeoy lqu in ic  ac id)
Ethy lparaben
1-O-Caffeoy l -β-D-g luc os e*
Hy drox y ty ros ol
Protoc atec huic Ac id Methy l  Es ter
5-O-p-Coumaroy ls h ik imic  ac id  O-g luc os ide*
Muc ic ac id-1,4-lac tone-2-O-gal la te
3-O-p-Coumaroy lqu in ic  ac id-O-g luc os ide*
2-Amino-3-methox y benz oic  ac id
4-Hy drox y benz oic  ac id
Sinapic ac id
Quinac y l s y ring ic  ac id
Gal l ic ac id
Pheny l -beta-D-g luc os ide
3-O-Gal loy l -D-g luc os e*
5-O-p-Coumaroy lqu in ic  ac id*
6-O-Gal loy l -β-D-g luc os e*
4-Hy drox y benz oic  ac id  g luc os y l  x y los ide
5-O-Gal loy l -D-hamamelos e*
2-Hy drox y benz aldehy de (Sal ic y la ldehy de)
1-O-Caffeoy l -3-O-p-c oumaroy lg ly c ero l
Cinnamic ac id
Ty ros ol ; 4-Hy drox y pheny lethanol
Methy l c affeate
Dihy drox y benz oy l  x y los ide
Sal ic y l ic ac id
1-O-p-Coumaroy l -β-D-g luc os e*
p-Coumaric  ac id-4-O-g luc os ide*
Is ov ani l l in
6-O-Caffeoy l -D-g luc os e*
5,7-Dihy drox y -1(3H)-is obenz ofuranone
4-Methy lbenz oic  ac id
β-Hy drox y ac teos ide
Feru l ic ac id-4-O-g luc os ide
Anthrani la te-1-O-Sophoros ide
1-O-p-Coumaroy lqu in ic  ac id
Vani l l ic ac id-4-O-g luc os ide
5-(2-Hy drox y ethy l )-2-O-g luc os y lphenol
Benz y l β-primev eros ide
3,4-Dihy drox y ac etophenone
2,4-Di -Tert-Buty lphenol
Benz y l g luc os ide
1-(4-Methox y pheny l )-1-propanol
3-O-p-Coumaroy ls h ik imic  ac id-O-g luc os ide*
5 ' -Gluc os y lox y jas manic ac id
3-O-p-Coumaroy ls h ik imic  ac id
Methy l 4-hy drox y benz oate
3,5-Dimethox y phenol
Monogal loy l -d ig luc os e
3,5-Diga l loy ls h ik imic ac id
3-Aminos al ic y l ic  ac id
Sinapina ldehy de
3-O-p-Coumaroy lqu in ic  ac id*
Benz oy lmal ic ac id
2-Hy drox y c innamic  ac id*
3-Hy drox y c innamic  Ac id*
Muc ic ac id Dimethy l Es ter
Dihy droferu l ic Ac id
6 ' -O-Sinapoy ls uc ros e
Furanofruc tos y l -α-D-(3-mus tard ac y l )g luc os ide
4-O-Methy lga l l ic  Ac id
5-Ac ety ls a l ic y l ic  ac id
3,5-O-Dic affeoy lqu in ic Ac id Methy l  Es ter*
2,4,5-Trimethox y benz oic ac id
Phlorogluc ino l -1-O-β-D-g luc opy ranos ide
4-O-Sinapoy lqu in ic  ac id
(2E)-3-[4-(β-D-g luc opy ranos ide)-pheny lac ry l ic ]-ac id
Ac teos ide; Verbas c os ide
3,4-Diga l loy ls h ik imic ac id
3,4-O-Dic affeoy lqu in ic Ac id Methy l  Es ter*
Benz oy l -Beta-D-Gluc os ide
Pheny lprop ion ic ac id-O-β-D-g luc opy ranos ide
2-Hy drox y phenol -1-O-g luc os y l (6→1)rhamnos ide
4-Methy lphenol
Vani l l ic ac id
2-(Formy lamino)benz oic  ac id
4,6-d imethox y -2-methox y pheny l -1-O-beta-D-g luc opy ranos ide
O-Anis ic  ac id  (2-Methox y benz oic  ac id)
Furanofruc tos y l -α-D-(6-mus tard ac y l )g luc os ide
Neoc hlorogenic ac id (5-O-Caffeoy lqu in ic ac id)
Sy ring ic ac id-4-O-(6 ' ' -feru loy l )g luc os ide
Chlorogenic ac id (3-O-Caffeoy lqu in ic ac id)
Benz y l -(2 ' ' -O-x y los y l )g luc os ide
Ros marin ic ac id-3 ' -O-g luc os ide
2,3-Dihy drox y benz oic Ac id*
2,5-Dihy drox y benz oic ac id; Gentis ic  Ac id*
Methy l 3-(3-hy drox y -4-methox y pheny l )propanoate
Sinapy l a lc ohol
Di is ooc ty l Phtha late*
Bis (2-ethy lhex y l )phthalate*
2-Aminotetradec ane-1,4-d io l
Ly s oPC 18:3(2n is omer)
My ris to le ic ac id
2-aminodoc oSane-1,5,7,21-te trao l
2-Aminooc tadec ane-1,4-d io l
1-Eic os anol
Ly s oPC 14:0
Ly s oPC 18:2(2n is omer)
Ly s oPC 16:1(2n is omer)
2-Aminohex adec ane-1,5,6-trio l
9 ,10,11-Trihy drox y -12-oc tadec enoic  ac id
1-(9Z-heptadec enoy l )-s n-g ly c ero-3-phos phoethanolamine
9,10,13-Trihy drox y -11-Oc tadec enoic Ac id
2-Aminohex adec ane-1,4-d io l
2-Aminododec ane-1,4-d io l
Hex adec y ls phingos ine
Ric ino le ic ac id
Ly s oPC 12:0
2-Aminotetradec ane-1,11,13-trio l
Undec anedio ic ac id
9,12-Oc tadec adien-6-Ynoic  Ac id
9,10-Dihy drox y -12,13-epox y oc tadec anoic  ac id
12-Ox o-10E-Dodec enoic  Ac id
Ly s oPC 10:0
13-Hy droperox y -9Z,11E-oc tadec adienoic  ac id
7S,8S-DiHODE; (9Z,12Z)-(7S,8S)-Dihy drox y oc tadec a-9,12-d ienoic  ac id
2R-hy drox y -9Z,12Z,15Z-oc tadec atrienoic ac id
Ly s oPC 15:1
Hex adec anedio ic  ac id
10,16-Dihy drox y palmi tic  ac id
Ly s oPC 15:0(2n is omer)
γ -L ino len ic Ac id
Crepeny nic ac id
9-Hy drox y -13-ox o-10-oc tadec enoic  Ac id
5,6-DiHETrE[(±)5,6-d ihy drox y -8Z,11Z,14Z-e ic os atrienoic  ac id ]
Ly s oPC 15:0
9s ,13r-12-Ox ophy tod ienoic  Ac id
9,12,13-Trihy drox y -10,15-oc tadec adienoic  ac id
13-KODE; (9Z,11E)-13-Ox ooc tadec a-9,11-d ienoic  ac id
17-Hy drox y l ino len ic  ac id
9-Hy drox y -10,12,15-oc tadec atrienoic  ac id
Ly s oPE 14:0(2n is omer)
12-HEPE; 12-Hy drox y -5,8,10,14,17-e ic os apentaenoic  ac id
Ly s oPE 14:0
9(10)-EpOME;(9R,10S)-(12Z)-9,10-Epox y oc tadec enoic  ac id
13(S)-HODE;13(S)-Hy drox y oc tadec a-9Z,11E-d ienoic ac id
1,14-Tetradec anedio ic Ac id
12,13-DHOME; (9Z)-12,13-Dihy drox y oc tadec -9-enoic  ac id
5S,8R-DiHODE; (5S,8R,9Z,12Z)-5,8-Dihy drox y oc tadec a-9,12-d ienoate
1-(9Z-nonadec enoy l )-g ly c ero-3-phos phoethanolamine
9-Hy droperox y -9Z,11E-Oc tadec adienoic  Ac id
Ly s oPC 16:0(2n is omer)
4-Hy drox y s phinganine
Eic os adienoic ac id
13S-Hy droperox y -9Z,11E-oc tadec adienoic  ac id
Ly s oPI 16:0
2-α-L ino lenoy l -g ly c ero l*
Ly s oPC 17:2
Dihy dros phingos ine-1-Phos phate
Ly s oPC 16:2(2n is omer)
Ly s oPE 18:0
a lpha-Hy drox y l ino le ic  ac id
Ly s oPC 18:1(2n is omer)
Ly s oPC 19:1
9-Hy drox y -12-ox o-15(Z)-oc tadec enoic  ac id
9-Hy drox y -12-ox o-10(E),15(Z)-oc tadec adienoic  ac id
Ly s oPC 19:2
Ly s oPC 16:0
9,12,13-TriHOME; 9(S),12(S),13(S)-Trihy drox y -10(E)-oc tadec enoic  ac id
Ela id ic Ac id
Dodec anoic ac id (Lauric  ac id)
Punic ic ac id (9Z,11E,13Z-oc tadec atrienoic  ac id)
9S-Hy drox y -10E,12Z-oc tadec adienoic ac id
Ly s oPE 20:3
11-Oc tadec anoic  ac id(Vac c enic  ac id)
1-Oc tadec anol
Ly s oPC 17:1
Tridec anedio ic  ac id
12,13-Epox y -9-Oc tadec enoic  Ac id
Ly s oPC 20:2(2n is omer)
9-Ox o-10E,12Z-oc tadec adienoic  ac id
Ly s oPE 15:0
1-α-L ino lenoy l -g ly c ero l*
Ly s oPE 16:1(2n is omer)
Petros el in ic ac id
Ly s oPC 20:3
Hy drox y ric ino le ic  ac id
Methy l 12-pheny ldodec anoate
Ly s oPE 18:3(2n is omer)
Ly s oPE 20:5
1-(9Z-te tradec enoy l )-g ly c ero-3-phos phoethanolamine
9-Hy droperox y -10E,12,15Z-oc tadec atrienoic  ac id
Ly s oPE 15:1
Ly s oPC 18:0
Dodec anedio ic  a ic d
Ly s oPC 17:0
9,12-Oc tadec adiy noic  Ac id
Ly s oPE 15:1(2n is omer)
Palmi ta ldehy de
Undec y l ic Ac id
3-Dehy dros phinganine
Ly s oPE 16:0
Chol ine Al fos c erate
Ly s oPC 17:0(2n is omer)
Ly s oPE 16:3
Cis -4,7,10,13,16,19-Doc os ahex aenoic  Ac id
Cis -10-Pentadec enoic Ac id(C15:1)
Ly s oPE 18:1(2n is omer)
Ly s oPC 18:0(2n is omer)
Gly c erophos pho-N-Palmi toy l  Ethanolamine
Heptadec anoic ac id
1-(2,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propan-2-y l  (E)-hex adec -9-enoate
1-(2,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propan-2-y l (11Z,14Z)-oc tadec a-11,14-d ienoate
Ly s oPE 18:2
Ly s oPC(18:3(9Z,12Z,15Z))
Ly s oPC 20:1
Gingerg ly c o l ip id  A
2-(2,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propy l  pa lmi ta te
Ly s oPC 20:2
Ly s oPE 18:2(2n is omer)
12-Hy drox y oc tadec anoic  ac id
Ly s oPC 20:0
Ly s oPE 18:0(2n is omer)
Ly s oPE 20:3(2n is omer)
Ly s oPG 16:1
Stearic Ac id
Pentadec anoic  Ac id
Ly s oPE 17:1(2n is omer)
1-Palmi to leoy l -Gly c ero l*
1-(2 ,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propan-2-y l  (Z)-14-Oc tadec enoic  Ac id
2-Palmi to leoy l -Gly c ero l*
Ly s oPE 20:2(2n is omer)
2-(2 ,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propy l  (8E,11Z,14Z)-oc tadec a-8,11,14-trienoate
Gingerg ly c o l ip id B
Methy l l ino lenate
Ly s oPE 20:2
1-α-L ino lenoy l -g ly c ero l -2 ,3-d i -O-g luc os ide
1-(2,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propan-2-y l  pa lmi ta te
Cetos tearic ac id
Methy l pa lmi ta te
2-(2,3-d ihy drox y propox y )-3-(((2-(d imethy lamino)ethox y )(hy drox y )phos phory l )ox y )propy l  (11Z,14Z)-oc tadec a-11,14-d ienoate
13-methy lmy ris tic  ac id
1-(9Z-oc tadec enoy l )-s n-g ly c ero-3-phos phoc hol ine
14-Amino-15-hy drox y -11-methy lpentadec anoic  ac id
1-Monomy ris tin
3-amino-2-naphthoic  ac id
3-Indoleac ry l ic  ac id
(S)-6,9-d imethox y -2,3,12,12a-te trahy dro-1H-benz o[6,7]ox epino[2,3,4-i j ]is oquino l in-8-o l
2-(Ac ety lamino)-3-pheny l -2-propenoic ac id
Tetraphy l l in A
Is obold ine
3-py rid ine-methanol -O-β-D-g luc opy ranos y l
4-Hy drox y mandelon i tri le
N-(3-hy drox y -4-methox y phenethy l )-4-hy drox y butanamide
N-Ac ety lputres c ine
3,5-Dihy dro-2H-Furo[3,2-C]Quino l in-4-One
10-Formy l te trahy drofo l ic  Ac id
Indole
3-Chloroani l ine
1-Methox y -indole-3-ac etamide
4-methox y benz amide
Magnoc urarine
daec huine S2
Dis c arine E
N-[7 ' -(4 ' -Methox y pheny l )e thy l ]-2-methox y benz amide
Candic ine
Codamine
His tid ino l
daec huine S9
Agmatine
Dopamine
4-hy drox y -2-ox o-1,2-d ihy droquinol ine-3-c arbox y l ic  ac id
Methox y indoleac etic ac id
N-Benz y lmethy lene is omethy lamine
Lumic hrome
6-Hy drox y nic otin ic  ac id
1-[(4-hy drox y pheny l )methy l ]-7-methox y -1,2,3,4-te trahy dro is oquino l in-8-o l
Ery s opine
Nuc i ferine
4,6-Dihy drox y quino l ine
Indole-5-c arbox y l ic ac id*
m-Aminopheny lac ety lene
Nornuc i ferine
5-Aminolev ul in ic  Ac id
3-Indole ac etamide
Diox indole-3-ac ety l -3-O-g luc os ide
Quin id ine
Pantetheine
Α-hy drox y quinol ine
Noris obold ine
3-quino l inec arbox y l ic  ac id
Indole-3-lac tic ac id
Chol ine
Seroton in; 5-Hy drox y try ptamine
N-(4 ' -O-g ly c os y l )-p-c oumaroy l agmatine
(S)-3-(2-ox opropy l )-3-hy drox y indol in-2-one
8-hy drox y quino l ine
Feru loy lh is tamine
Tetrahy droprotopapav erine
Zarz is s ine
2-Ox o-3,4-d ihy dro-1H-quinol ine-3-c arbox y l ic  ac id
Methy l d iox indole-3-ac etate
Hy drox y daec huine S2
N-Is obuty l -2E,4E-oc tadienamide
Pheny lethanolamine
6-Deox y fagomine
N-(2-Hy drox y -4-methox y pheny l )ac etamide
Nummularine A
Ptero lac tam
Cory dalmine
5-Hy drox y indole-3-ac etic  ac id
N-nornuc i ferine
Apoglaz iov ine
3-Indolepropion ic  ac id
Pal iurine G
Cory palmine
O-Phos phory le thanolamine
5-Hy drox y try ptophol
N-Feru loy lputres c ine
Hy drox y s c utian ine A
N-Methy lh igenamine 7-Gluc opy ranos ide
4-(Rhamnos y lox y )pheny lac etoni tri le
Hy drohy dras tin ine
Higenamine Gluc os ide
Sc opolamine
daec huine S8-1
4,5,6-Trihy drox y -2-c y c lohex en-1-y l ideneac etoni tri le
L-Ty ramine
4-Coumaroy lc hol ine
N-p-Coumaroy loc topamine
4-Aminophenol
Norc ory d ine
Indole-3-c arbox y l ic  ac id*
Piperid ine
Putres c ine
3-Indoleac etoni tri le
Gentianamine
Cadav erine
Pas s ib i florin
Caffeoy lagmatine
N-Methy ls erotonin
N' ,N' ' ,N' ' ' -p-Coumaroy l -c innamoy l -c affeoy l  s permid ine
Stepharine
(+)-15-Gluc os y lery s opine
4-Aminoindole
N-(p-Coumaroy l )s erotonin  Gluc os ide
Sinapoy lputres c ine
(E)-Cinnamamide
N-Ac ety l -5-hy drox y try ptamine
p-Coumaroy lagmatine
Nic otianamine
Feru loy lc hol ine
Sinapine
Try ptamine
N1,N10-Bis (p-c oumaroy l )s permid ine
Bernumic ine
N-Feru loy lagmatine
N,N-Dimethy l formamide
Magnoflorine
Betanin (Betanid in-5-O-g luc os ide)
1-Methox y -3-indolea ldehy de
Spermid ine
N,N-Dimethy l -5-methox y try ptamine
His tamine
1-[(4-methox y pheny l )methy l ]-1 ,2,3,4-te trahy dro is oquino l ine-6,7-d io l
Coc laurine
Bis (Dihy droc affeoy l )s permine
N-Oleoy lethanolamine
L-Fuc i to l
5 ,6 ,7 ,7a-te trahy dro-4,4,7a-trimethy l -2(4H)-benz ofuranone
Is oas c orb ic ac id 2-O-g luc os ide
1-Indanone
D-Pantothenic  Ac id
Galac tino l
D-Pin i to l
D-Gluc os amine 1-phos phate
Riboflav in (Vi tamin B2)
D-Gluc oronic  ac id
Gluc onic ac id
5-hy drox y -3,4-d imeth-y l -5-penty l furan-2(5H)-one
D-Trehalos e
4-Py ridox ic  ac id
Ery thorb ic Ac id; Is oas c orb ic  Ac id
2-O-α-D-Gluc opy ranos y l -L-as c orb ic  ac id
D-Panthenol
D-Galac tos e
2-Dehy dro-3-deox y -L-arabinonate
As imi lob ine
D-Fruc tos e
3,7-Dihy drox y c hromen-4-one
(Z)-3-Ethy l idene-7-hy drox y -6-methox y phthal ide
Orotic ac id (Vi tamin B13)
Terre ic ac id
1,5-Anhy dro-D-g luc i to l
Dehy droas c orb ic ac id
Gluc os e-1-phos phate
Mal to trios e
D-Gluc os e
D-Fruc tos e-1,6-b iphos phate
D-Sac c haric  ac id
L-Xy los e
D-Cel lob ios e
D-Arabinono-1,4-lac tone
Py ridox ine-5 ' -O-g luc os ide
1,6-anhy dro-β-D-g luc os e
D-Xy lonic  ac id
D-Galac taric  ac id
4-Py ridox ic  ac id-O-g luc os ide
Trehalos e 6-phos phate
Eriges ide B
D-Threonic  Ac id
Ros eos ide
D-Arabinos e
Sedoheptu los e
Nic otinamide
D-Galac turon ic  ac id
1-Dec anol*
s orbos e
Leuc opelargonid in ; 3 ,4,5,7,4 ' -Pentahy drox y flav an
D-Suc ros e
N-(beta-D-Gluc os y l )n ic otinate
2-(Dodec y lamino)-3-pheny l -1-propanol
L-As c orb ic  ac id  (Vi tamin C)
3-Dehy dro-L-Threonic  Ac id
Raffinos e
Is onic otin ic  ac id
Frambinone
D-Ery thros e-4-phos phate
Inos i to l
Manninotrios e
Gluc opy ranos e 6-Hy drox y dec anoate
Py ridox ine
Gluc os y l 5,8-d ihy drox y -2,6-d imethy loc ta-2,6-d ienoic  ac id
2-Dec anol*
Dihy drox y ac etone phos phate
Nic otinate D-ribonuc leos ide
3,4-Methy lenediox y c innamaldehy de
D-Melez i tos e
2-Aminoethy lphos phonate
Nic otin ic ac id (Vi tamin B3)
Thiamine (Vi tamin B1)
Py rid ine-4-formy l -O-β-D-g luc opy ranos ide
2 ' ,4 ' -Dimethy lac etophenone
D-Sorb i to l
1´-O-Benz oy ls uc ros e
(3,5-d ihy drox y pheny l )-(4-hy drox y -2,6-d imethox y pheny l )methanone
Mel ib ios e
Ny s tos e
D-Gluc os e 1,6-b is phos phate
Py ridox al -5 ' -phos phate
D-Manni to l
Stac hy os e
5-O-Methy lv is ammios ide
2-Methy l -3-hy drox y indan-1-one
2-Penty l -3-pheny l -2-propenal
Xy l i to l
Py ridox ine-5 ' -phos phate
D-Fuc os e
5,7-Dihy drox y c hromone g luc os ide
5,7-d ihy drox y -2-(2,3,4-trihy drox y pheny l )-4H-c hromen-4-one
s y ringares ino l -4-O-β-D-g luc opy ranos ide*
D-Panos e
D-Arabi to l
D-Mal tos e
D-Gluc os e 6-phos phate
4-Methy l -5-th iaz o leethanol
D-Mal to tetraos e
Is omal tu los e
Mal ti to l
Rutinos e
D-Gluc urono-6,3-lac tone
D-Gluc ono-1,5-lac tone
5-Methy l -2-th iophenec arbox aldehy de
Di feru loy l c affe ic ac id
2-Pentadec anone
Cimi fug in-7-O-g luc os ide
Phy l loquinone (Vi tamin K1)
D-Threos e
Malony l ros eos ide
Sorb i to l -6-phos phate
D-Ribos e
Retino l (Vi tamin A1)
Solatrios e
8-Epi loganic  ac id
3,19-Dihy drox y urs -12-en-28-o ic  ac id  (Pomol ic  ac id)
Norarjunol ic ac id
2,19-Dihy drox y -3-ox ours -12-en-28-o ic  ac id
3,13,15-Trihy drox y oleanane-12-one
3-Hy drox y -11-ox ours -12-en-28-o ic  ac id  (11-Keto-urs o l ic  ac id)
16,23:16,30-Diepox y dammar-24-ene-3,20-d io l (J u jubogenin)
3-Hy drox y -20-ox o-30-norlupan-28-o ic  ac id  (Pla tan ic  ac id)
1-Ox o-Siares ino l ic  ac id
3,11-Diox o-19-hy drox y urs -12-en-28-o ic  ac id
2,3,19-Trihy drox y urs -12-en-28-o ic ac id (Tormentic  ac id)
2,3,6-Trihy drox y urs -12-en-28-o ic ac id (Madas iatic ac id)
Is oc eanoth ic ac id
Ziz y phus s aponin I
2,3,23-Trihy drox y urs -12-en-28-o ic  ac id
2,3-Dihy drox y olean-12-en-28-o ic ac id (2-Hy drox y oleanol ic  ac id)
24-Hy drox y -3-ox ooleana-11,13(18)-d ien-28-o ic  ac id
2-Carbox y -3-hy drox y -A(1)-norlupan-20(29)-en-28-o ic  ac id  (Ceanoth ic  ac id)
2,3,19,23-Tetrahy drox y urs -12-en-28-o ic ac id
1β-Hy drox y -2-ox opomol ic ac id
Genipos id ic ac id
2,3,23-Trihy drox y -30-noro lean-12,20(21)-d ien-28-o ic  ac id
2-Hy drox y urs o l ic  ac id
2,3,23-Trihy drox y olean-12-ene-28,29-d io ic  ac id  29-methy l  es ter (Phy to lac c agenin)
3-Ox o-19-hy drox y urs -12-en-28-o ic  ac id  (Pomonic  ac id)
Ceanothenic ac id
2,3-Dihy drox y urs -12,18-d ien-28-o ic  ac id
2,3-Dihy drox y -5(6),12(13)-d iene-urs o l ic ac id
3-Ox ooleana-11,13(18)-d ien-28-o ic  ac id
1,2,3-Trihy drox y -19-ox o-18,19-s ec o-urs -11,13(18)-d ien-28-o ic  ac id
J ujubas aponin VI
3,23-Dihy drox y olean-12-en-28-o ic  ac id  (Hederagenin)
2,19-Dihy drox y -3-ox ours a-1,12-d ien-28-o ic ac id (Fupenz ic  ac id)
Olean-12-en-3-one (β-Amy rone)
2,3-Dihy drox y lup-20(29)-en-28-o ic  ac id
3-Hy drox y urs -12-en-28-o ic  ac id  (Urs ol ic  ac id)
19-Hy drox y -2-(hy drox y methy l )-A(1)-norurs a-2,12-d ien-28-o ic  ac id  (Coleonol ic  ac id)
Hy drox y Is o-ju jubogenin-Ara-Rha
2,3-Diac etox y -18-hy drox y oleana-5,12-d ien-28-o ic  ac id
Genip in-1-O-gentiob ios ide
2,3-Dihy drox y oleana-11,13(18)-d ien-28-o ic  ac id  (Camaldulen ic  ac id)
11,12-epox y -13-hy drox y -3-Ox ooleanane-28-o ic ac id gamma-lac tone (L iqu idambaric  Lac tone)
6-Hy drox y -lupane-20(29)-en-3-one-28-o ic  ac id
J ujubos ide B
3,16,28,30-Tetrahy drox y olean-11,13(18)-d ien-3-O-g luc os y l (1→6)[rhamnos y l (1→4)g luc os ide]
3,4-Sec odammara-4(28),20,24-trien-3,26-d io ic ac id
3-Ox oolean-12-en-28-o ic  Ac id (Oleanonic  ac id)
3,29-Dihy drox y olean-12-en-28-o ic ac id (Mes embry anthemoid igenic  ac id)
ju jubas aponin IV
3,9-Dihy drox y urs -12-ene-28-o ic  ac id-28-g luc os y l  es ter
2,3-Dihy drox y urs -12-en-29-o ic ac id (Mas l in ic ac id)
3-Hy drox y -11-ox oolean-12-en-30-o ic  ac id  (18α-Gly c y rrhetin ic  ac id)
3,4-Open loop-lup ine-4(23),20(29)-d iene-24-hy drox y -3-c arbox y l ic ac id
23-Hy drox y -3-ox oolean-12-en-28-o ic  ac id  (Hederagonic  ac id)
ju jubogenin-Glc -Glc -Rha-ac ety l
2-Hy drox y methy l -A(1)-nor-19,24-d ihy drox y urs -2,12-d ien-28-o ic  ac id  (Ros amul tic  ac id)
3,23-Dihy drox y lup-20(29)-en-28-o ic ac id (23-Hy drox y betu l in ic ac id)
2,3,19-Trihy drox y olean-12-en-28-o ic ac id (Arjun ic ac id)
3-Hy drox y -29(or30)-a l -o lean-12-en-28-o ic  ac id
24,30-Dihy drox y -12(13)-ene-lupeol
Urs -12(13)-en-3-one-28-o ic ac id
2-Aldehy do-A(1)-norlup-20(29)-en-27,28-d io ic  ac id  (Ziz y beranal  ac id)
c hris tin in A/c hris tin in C
2,19-Dihy drox y -3-ox o-24-noro lean-12-en-28-o ic  ac id
3,19-Dihy drox y olean-12-en-28-o ic ac id
2-Formy l -3-hy drox y -A(1)-norlup-20(29)-en-28-o ic  ac id  (Colubrin ic  ac id)
ju jubas aponin V
24-p-Coumaroy lox y -2,3-d ihy drox y urs -12-en-28-o ic  ac id  (Guav ac oumaric  ac id)
3,4-Cy c loopen-c y c loa l tin-4(29),25-d iene-24(S)-hy drox y -3-c arbox y l ic ac id
α-Amy renone
3-Ox o-9,19-c y c lo lanos t-24-en-26-o ic  ac id  (Mangi feron ic  ac id)
3 ' -O-D-g luc os y lgentiop ic ros ide
3-p-Coumaroy lox y -2-methox y urs -12-en-28-o ic  ac id  (Guajanoic  ac id)
3-Ox olup-20(29)-en-28-o ic  ac id  (Betu lon ic  ac id)
3-Hy drox y lup-20(29)-en-28-o ic  ac id  (Betu l in ic  ac id)
16,23-Epox y -11,24,25-trihy drox y dammar-13(17)-en-3-one (Al is o l  F)
3-O-Caffeoy l -9-hy drox y lup-20(30)-en-7-one (Quers pic atin  A)
19-Hy drox y -3-ox o-24-noro lean-12-en-28-o ic  ac id
2ɑ -hy drox y -3β-trans -p-hy drox y c innamoy lox y oleanol ic  ac id
27,28-Dic arbox y l urs o l ic ac id
Az uk iSaponin II
ju jubas aponin I
13,28-Epox y olean-11-en-3-one
3-Hy drox y olean-12-ene-28,29-d io ic  ac id  (Serratagenic  Ac id)
3-Hy drox y -28-norurs -17,19,21-trien
3,20-Dihy drox y urs -21-en-28-o ic ac id  (Oleanderic  ac id)
2-Pheny lprop ion ic  Ac id
Suc c in ic ac id
Methy lmalonic ac id
Creatin ine
2-Methy lg lu taric  ac id
Aminomalonic ac id
DL-3-Pheny l lac tic  ac id
2-Hy drox y -2-methy l -3-ox obutanoic  ac id
Ci tric Ac id
3-Methy l -2-ox ov aleric  ac id
Phos phoenolpy ruv ate
4,8-Dihy drox y quino l ine-2-c arbox y l ic  ac id
3-Hy drox y -3-Methy l -2-Ox opentanoic  Ac id
2-Hy drox y buty ric  Ac id
Muc onic ac id
2-Is opropy lmal ic  Ac id
Az ela ic ac id
3-Hy drox y glutaric  ac id
Quin ic Ac id
Itac onic ac id
Iminodiac etic ac id
9-Ox ononanoic  ac id
2-Hy drox y hex adec anoic  ac id
Mev alon ic ac id
L-Mal ic  ac id
Malonic ac id
L-Ci tramal ic  ac id
(2S,3R)-2,3-d ihy drox y -2-[(4-hy drox y pheny l )methy l ]butanedio ic  ac id
2-Pic o l in ic  ac id
L-Dihy droorotic  Ac id
6-Hy drox y hex anoic  ac id
4-Ac ety lbuty rate
D-Ery thronolac tone
2,3-Dihy drox y -3-methy lpentanoic  ac id
2-Aminoethanes ul fon ic  ac id
2-Ox oadip ic  ac id
3-Ure idopropion ic  Ac id
Arg in inos uc c in ic ac id
2-Dodec y l -3-methy lbutanedio ic  ac id
γ -Aminobuty ric ac id
5-Ac etamidopentanoic  Ac id
β-Hy drox y is ov aleric ac id
2-Methy l -4-pentenoic  Ac id
3-Dehy dros hik imic  ac id
3-Amino-1-propion ic  s u l fon ic  ac id
4-Guanid inobuty ric  ac id
α-Ketog lutaric ac id
2-Hy drox y is oc apro ic  ac id
Cis -Ac oni tic ac id
Suberic Ac id
Gluc os y l 2-Hy drox y -4-Methy lpentanoic  Ac id
Abs c is ic ac id
Methanes ul fon ic  ac id
Piperony l ic ac id
Ci tric ac id-1-O-d ig luc os ide
1-(2-Amino-3-methy lpentanoy l )py rro l id ine-2-c arbox y l ic  ac id
Py rro le-2-c arbox y l ic ac id
L-Pipec ol ic  Ac id
Is oc i tric ac id-1-O-d ig luc os ide
2,2-Dimethy ls uc c in ic ac id
Ci tric ac id g luc os ide
c is -Ci tra l
(+)-7-is o-J as monic  ac id
6-Aminoc apro ic  ac id
3-Hy drox y buty ric  ac id
Suc c in ic s emia ldehy de
Mal ic ac id-1-O-d ig luc os ide
4-O-beta-D-g luc os y l -4-c oumaric  ac id
(6R)-5-Methy l te trahy drofo l ic ac id
L-Tartaric  ac id
2-Keto-3-deox y gluc onate
2,4-Hex adienoic ac id
2-Hy drox y ethy lphos phonic  ac id
2-Methy l -3-ox os uc c in ic  ac id
2-Aminois obuty ric  ac id
Chel idonic ac id
Creatine
2-Hy drox y -4-methy lpentanoic  ac id
Hy drox y py ruv ic ac id
6-Chloropurine
Cy c l ic 3 ' ,5 ' -Adeny l ic  ac id
Adenos ine
7-Methy lguanine
5 ' -Deox y -5 ' -(methy l th io)adenos ine
Xanth ine
9-(Arabinos y l )hy pox anth ine
2 ' -Deox y adenos ine-5 ' -monophos phate
Ribos y ladenos ine
Hy pox anth ine
Vidarabine
Guanos ine 3 ' ,5 ' -c y c l ic  monophos phate
Is oguanine
Suc c iny ladenos ine
Urid ine
2-Aminopurine
Guanos ine
Cordy c epin (3 ' -Deox y adenos ine)
Flav in Single Nuc leotide(FMN)
Inos ine 5 ' -monophos phate
7-Methy lx anth ine
Adenine
3 ' -Adeny l ic  Ac id
1-Methy ladenine
Cy c l ic c mp
2' -O-Methy ladenos ine
5 ' -Deox y adenos ine
Urac i l
6-O-methy lguanine
2 ' -Deox y adenos ine
Urid ine 5 ' -d iphos pho-D-g luc os e
Adenos ine 5 ' -monophos phate
Barb i turic ac id ;Malony lurea;2,4,6-Py rimid inetrione
Cy tos ine
3 ' ,5 ' -Cy c l ic  IMP
5,6-Dihy dro-5-methy lurac i l
Riboflav in 5 ' -Adenos ine Diphos phate
β-Ps eudourid ine
1-Methy lx anth ine
8-Az aguanine
Adenos ine 5 ' -d iphos phate
Cy tid ine
Adenos ine-5 ' -phos phos ul fa te
Inos ine
Xanthos ine
Urid ine 5 ' -monophos phate
Is openteny ladenine-7-N-g luc os ide
N7-Methy lguanos ine
2-(Dimethy lamino)guanos ine
Thy mid ine
5-Aminoimidaz ole ribonuc leotide
Guanine
N6-methy ladenos ine
N6-(4-hy drox y benz y l )adnine ribos ide
Urid ine-5 ' -d iphos phogluc uronic ac id
ATP; Adenos ine 5 ' -Triphos phate
Guanos ine-5 ' -d iphos phate
Cy tarabine
N6-(2-Hy drox y ethy l )adenos ine
Is oc y tos ine
2 ' -Deox y inos ine-5 ' -monophos phate
2 ' -Deox y c y tid ine-5 ' -monophos phate
Is ox anthopterin
Guanos ine 5 ' -monophos phate
Nic otin ic ac id adenine dinuc leotide
β-Nic otinamide mononuc leotide
1,7-Dimethy lx anth ine
NADP (Nic otinamide adenine d inuc leotide phos phate)
Is os c opoletin (6-Hy drox y -7-Methox y c oumarin)
Es c uletin-7-O-g luc os ide
5 ' -Methox y is o laric i res ino l -9 ' -O-g luc os ide
7-methox y c oumarin
1-Hy drox y pinores ino l -4 ' -O-Gluc os ide
3,4-Dihy dro-4-(4 ' -hy drox y pheny l )-5 ,7-d ihy drox y c oumarin
Es c ul in (6,7-Dihy drox y c oumarin-6-O-g luc os ide)
Daphnin
Sideretin (5,7,8-Trihy drox y -6-methox y c oumarin)
Sy ring ic ac id 4-O-rhamnos ide
Sy ringares ino l -4 ' -O-g luc os ide*
Is ofrax etin
Sinapy l frax in
Frax etin-8-O-g luc os ide (Frax in)
c oumarin
3,4-Methy lenediox y  c innamy l  a lc ohol
Frax etin-7,8-d i -O-g luc os ide
Dehy drodi is oeugenol
Pinores ino l -4-O-g luc os ide
Sec ois o laric i res ino l 4-O-g luc os ide
6-Hy drox y -4-methy lc oumarin
1-Hy drox y pineol in  Dig luc os ide
Laric i res ino l -4 ' -O-g luc os ide
Ol iv i l -4 ' -O-g luc os ide
Sc opoletin (7-Hy drox y -6-methox y c oumarin)
7-hy drox y -2H-1-benz opy ran-2-one
Sk immin (7-Hy drox y c oumarin-7-O-g luc os ide)
Sc opoletin-7-O-x y los y l (1→6)g luc os ide
Es c uletin (6,7-Dihy drox y c oumarin)
Dihy drodehy drodic oni fery l a lc ohol -4-O-g luc os ide
Is o laric i res ino l -9 ' -O-g luc os ide
Sy ringares ino l -4 ' -O-(6 ' ' -ac ety l )g luc os ide
Guaiac y lg ly c ero l -β-Guaiac y l Ether g luc os ide
dihy drodehy drodic oni fery l a lc ohol -9-O-β-D-g luc opy ranos ide
6-Hy drox y -4-(4-hy drox y -3-methox y pheny l )-7-methox y -naphtho[2,3-c ]furan-1,3-d ione-1
Is os y ring inos ide
El lag ic ac id-4-O-Xy los ide
Proc y anid in B2
Proc y anid in C2
Proc y anid in A2
Gal l ic ac id-1-O-x y los ide
Proc y anid in B3
Proc y anid in B1
El lag ic ac id-4-O-rhamnos ide
Gambiri in A1
Cinnamtannin A2
Gemin D
3,3 ' -O-Dimethy le l lag ic  Ac id-4 ' -O-arabinos ide
Cinnamtannin B2
Arec atannin B1
Arec atannin A2
1,4,8-Trihy drox y naphthalene-1-O-g luc os ide
5,6-Dihy drox y luc id in
Ps eudopurpurin
2,6-Dimethox y -1,4-benz oquinone
2,5-Dimethox y benz oquinone
Is os c lerone;(4S)-4,8-Dihy drox y -3,4-Dihy dronaphthalene-1(2H)-One
Embel in
Deox y lapac hol
2-Methox y -6-undec y l -1 ,4-benz oquinone
Ps eudopurpurin(1,2,4-trihy drox y -3-c arbox y anthraquinone)
Chry s ophanol -9-anthrone

22NM
-09-QYX-Alcalde-1

22NM
-21-Alcalde-1

22NM
-22-Alcalde-1

22NM
-34-Alcalde-1

22NM
-35-Alcalde-1

22NM
-39-Hebei-Dong

22NM
-40-Hebei-Dong

22NM
-53-sandia

22NM
-54-Sandia

22NM
-55-Sandia

22NM
-56-Sandia

22NM
-47-Jinsi-2

22NM
-48-Jinsi-2

22NM
-60-Jinsi-2

22NM
-61-Jinsi-2

22NM
-12-Jinsi-3

22NM
-13-Jinsi-3

22NM
-19-Jixin

22NM
-41-Jixin

22NM
-45-Jixin

22NM
-46-Jixin

22NM
-49-Jixin

22NM
-50-Jixin

22NM
-14-JKW

22NM
-15-JKW

22NM
-42-JKW

22NM
-43-JKW

22NM
-58-JKW

22NM
-59-JKW

22NM
-03-KFC

22NM
-04-KFC

22NM
-25-KFC

22NM
-37-KFC

22NM
-44-KFC

22NM
-62-KFC

22NM
-05-Lang

22NM
-06-Lang

22NM
-26-Lang

22NM
-27-Lang

22NM
-51-Lang

22NM
-16-Li

22NM
-28-Li

22NM
-29-Li

22NM
-57-Li

22NM
-65-Li

22NM
-07-M

aya

22NM
-08-M

aya

22NM
-23-M

aya

22NM
-24-M

aya

22NM
-38-M

aya
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Figure S3. All cultivars and all metabolites heatmap. The X axis indicates cultivar names and Y axis is 

metabolite classes. 

  



Figure S4. Heatmaps of differential metabolites of Li vs Shanxi Li and JS vs JKW. 



Alcalde_vs_ZCW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Alcalde_vs_Shanxi Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Alcalde_vs_Sandia (Hebei Dongzao)

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Alcalde_vs_Jinsi

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Alcalde_vs_Jixin

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Alcalde_vs_JKW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Alcalde_vs_KFC

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Alcalde_vs_Lang

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Alcalde_vs_Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Alcalde_vs_Maya

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Sandia (Hebei Dongzao)_vs_Shanxi Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Sandia (Hebei Dongzao)_vs_ZCW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Sandia (Hebei Dongzao)_vs_Jinsi

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Sandia (Hebei Dongzao)_vs_Jixin

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Sandia (Hebei Dongzao)_vs_JKW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Sandia (Hebei Dongzao)_vs_KFC

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Sandia (Hebei Dongzao)_vs_Lang

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Sandia (Hebei Dongzao)_vs_Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Sandia (Hebei Dongzao)_vs_Maya

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jinsi_vs_Shanxi Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jinsi_vs_ZCW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jinsi_vs_Jixin

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jinsi_vs_JKW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jinsi_vs_KFC

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jinsi_vs_Lang

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jinsi_vs_Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jinsi_vs_Maya

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jixin_vs_Shanxi Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jixin_vs_ZCW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jixin_vs_JKW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jixin_vs_KFC

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jixin_vs_Lang

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jixin_vs_Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Jixin_vs_Maya

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



JKW_vs_Shanxi Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



JKW_vs_ZCW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



JKW_vs_KFC

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



JKW_vs_Lang

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



JKW_vs_Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



JKW_vs_Maya

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



KFC_vs_Shanxi Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



KFC_vs_ZCW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



KFC_vs_Lang

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



KFC_vs_Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



KFC_vs_Maya

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Lang_vs_Shanxi Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Lang_vs_ZCW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Lang_vs_Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Lang_vs_Maya

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Li_vs_Shanxi Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Li_vs_ZCW

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Li_vs_Maya

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



Maya_vs_Shanxi Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S6 | MS analysis of a sanjoinine A. (A) MS1 analysis of sanjoinine A analyte and (B) MS/MS analysis of

sanjoinine A analyte.
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Figure S7. Significant metabolites of 11 jujube cultivars in different categories. A: cAMP, 

cGMP, citric acid, malic acid, ascorbic acid and jujubogenin, B: pomolic acid, salycolyl-β-D-

glucose, coniferin, trihydroxycinnamoylquinic acid, and corydalmine.The horizontal lines in 
cultivar plots represent the mean (n=5-6) and the error bars represent one standard deviation.
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