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Abstract: Objective To compare different varieties of Dioscoreae Rhizoma and reveal their chemical differences, providing a basis
for targeted breeding of Dioscoreae Rhizoma varieties. Methods Eight batches of Dioscoreae Rhizoma materials with different
germplasms were collected, their agronomic traits were measured and compared. Subsequently, ultra-high performance liquid
chromatography coupled with quadrupole time-of-flight tandem mass spectrometry (UPLC-Q-TOF-MS/MS)-based untargeted
metabolomic approach was employed to systematically analyze their chemical compositions. Multivariate statistical methods, including
principal component analysis (PCA), cluster heatmap analysis and correlation plots, were used to dissect the metabolic product
differences among varieties and their associations with agronomic traits. Results The eight batches of Dioscoreae Rhizoma showed
significant differences in indicators such as yield and tuber morphology. Based on high-resolution mass spectrometry, 164 chemical
components were identified across the eight batches of Dioscoreae Rhizoma, including peptides, amino acids, flavonoids, and saponins.
PCA indicated significant differences among the eight batches of Dioscoreae Rhizoma germplasm resources. Saponin levels were
relatively high in Jin Dioscoreae Rhizoma, Taigu Dioscoreae Rhizoma, Shuangbang Dioscoreae Rhizoma, and Ma Dioscoreae

Rhizoma, while Taigu Dioscoreae Rhizoma, Jin Dioscoreae Rhizoma, and Ma Dioscoreae Rhizoma exhibited similar chemical
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characteristics in terms of flavonoids. Cluster heatmap analysis revealed potential chemical markers, providing a basis for rapid

discrimination among different varieties. The chemical differences between medicinal-edible Dioscoreae Rhizoma varieties such as

Tiegun Dioscoreae Rhizoma and Shandong Ximao and other varieties may be related with amino acids and peptides. The correlation

network indicated that stem diameter was significantly positively correlated with saponins, while bulbils weight showed positive

correlations with saponins and flavonoids but negative correlations with amino acids and peptides. Conclusion The eight different

batches of Dioscoreae Rhizoma possess distinct chemical characteristics, which provide a scientific basis for the targeted breeding of

medicinal and edible-specific Dioscoreae Rhizoma varieties.
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Table 1 Eight batches of diverse Dioscoreae Rhizoma germplasm resources

G5 FRBHRAK e Sl Eiimm  FBRTEQ O EHUREN KR lem B E om
1 Hh#H1S W% 1118, 373N 3.94 2.09 896.5 106.1 4.43
2 K#ihzg IWFEAS 112.7F, 375N 2.48 3.12 4935 119.3 2.71
3 WARMAELY WARFH 118.1F, 369N 2.89 1.96 621.4 147.2 2.68
4 HELZF bk 116.6F, 394N 2.85 2.12 977.8 935 4.02
5 WEIZ ALkiE  1166F, 394N 350 1.96 806.5 91.9 3.66
6 kILZ b#&E  1155F, 386N 3.37 2.09 1008.3 138.3 3.32
7 B Ak 116.6F, 394N 2.24 1.17 512.6 115.8 2.25
8 PPN MERE  1131F, 349N 2.22 1.14 503.3 97.5 2.76
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Fig.1 Comparison of appearance characteristics of eight different batches of Dioscoreae Rhizoma
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Table 2 MS data of chemical components identified in Dioscoreae Rhizoma
A R
G wehek R S s e e
1 Ser-Phe CuoHisN20s [M+H]* 0.70 531183 2531185 07  235.1045,166.0858,120.0807,60.0445 k%
2 LKk CrHuoNs [M+H]* 0.76 146.1652 1461647 -35  72.0806,840806,112.1120, 1461635 J45%
3 HEm CoHiuN0; [M+H]* 082 1471128 1471125 -25 1300860, 84.080 4, 56.049 4, 55,053 8 AR
4 RAR CoHuuNaO; [M+H]* 091 1751190 1751187  —12 700645 1120864, 116.0697,130.006 8,  HF
1751182
5 R CsHoNO; [M+H]* 093 1160706 1160698  -73  116.0715,70.064 9, 68.0481 AR
6 AR CeHaN30; [M+H]* 094 156,076 8 1560767 04  1560757,110.0709,83.0600,950603  HAM
T HEER CIHING; [MH]* 098 138,055 0 1380545 34 80.0491,93.0564,1200455,138.0544  Hffr
8 NofRIELHEMIRE  CiHiNiO, [M+H]! 098 180.134 6 1891344 14 70064 6, 74071 1, 116.070 2, 1441126,  Fifh
158.0919,189.1349
v REE CaHeN:Os [MH]* 101 159.0513 1500507 08  159.0754,61.0396,99.018 2, 73.039 6 il
10 L-2-IRNER CsHuNO, [M+H]* 119 130,086 3 1300860 -19  56.0493,82.065 3, 84,080 6, 130.086 7 i
n LR CisHio0s [M+H]* 130 07050 2870545  -16  287.0659,286.1415 Rk
12 Val-Arg CutHaaNs0s [M+H]* 139 2141874 2141875 04 274.1875,175.1181,700649,720807 %
13 R CoHuNsOP  [MH]* 142 UBOT04  HMBOT07 09 97.02821190355,136.0612,348.0704  Jifh
U FRER CsHuNOS [M+H]* 143 150,058 3 1500578 35  740220,87.0256,1040518, 1500578  HAW
15 A CuHuNsOsS  [M+H]* 152 080911 3080915 14 58.9947,76.021 3, 84044 1, 116016 3, %
130.0498,162.021 8, 3080910
16 #4iEf CsHuNO [M+H]* 157 118.086 3 1180858 38  55.0540,720804 10
17 Val-Gly CuoHisN20s [M+H]* 1.64 UT1289  UTAWT 05 247.1292,1480607,840436,720803 %
18 Val-Ghn CioH1oN30s [M+H]* 174 UG48 2461447 04 147.0765,84.0436,72.0804 Tk
19 MR BY) CeHsNO; [M+H]* 185 1240393 1240390 23 124.0394,80.0495,78.034 1 i
0 Pro-Ala CeHuaN20s [MH]* 190 1871077 1871075 -11  187.1095,159.0725,116.0699,70.0647 itk
2 Pro-Val CuoHusN20s [M+H]* 196 2151390 2151381 -41  215.1371,72.0815,700657 e
2 Leu-His CioHaoN:Os [M+H]* 212 201608 2691610 06  269.1607,223.1546,156.0756, 1100711 k%
B REE CeHa20; [MH]* 215 113,034 6 1130340 50  68.0140,70.0276,95.0219,113.0337 il
U FREBHE I CaHaNsOuS2 — [M+H]! 220 613.159 2 613.159 7 08  613.1596,1300492 179.0471,199.0717  Jikzk
%5 Leu-Arg CuoHasNsOs [M+H]* 238 282030 2882028  -09  288.2031,175.1189,116.069 3, 86.0054, %
70064 4
% %ERK CeHuNO; [M+H]* 239 154,086 3 1540861 08  91.0541,119.0490,137.0595, 1540973 it
21 Cyclo(His-Pro) CutHuNeOy [M+H]* 243 851190 23BA191 03 235.1188,2071232,110.0702,70.0643 %




#3304 « ¢EB 2026E5H B£57% B IW  Chinese Traditional and Herbal Drugs 2026 May Vol. 57 No. 9
2 (48
N )
R pen mEA W o My Wi e
B EFEERE CoisNO; [M+H]* 244 1801019 1801008 07 1270535 145.0647,163.0754,180.1018  Jtit:
9 llelys CoHsNiOs  [M+H]' 246 2601969 2601971 08 260975 1471138860063, 840805 [tk
N REER CsHiaNO2 [M+H]* 250 1321019 1324005 27 560493690693, 86.0957,1321018 SR
3 lleHis CoaNiOs  [M+H]' 263 2001608 2691614 23 269.1604,223.1550,156.0758, 1100707  fk
R B CaHiNO [M+H]* 264 1380913 1380009 29  77.0379,910535103035 1210641  fff:
B SHEARERER CuaNs0sS  [M+H]' 267 3851289 3851286 06  8.0214,1340269,136.0618,385.1302  Jtit:
U BER CoHuaNOs [M+H]* 21 1820812 1820810 09 1230438910539,95.0489, 1190489 SR
B ABERYH CuHpNsOP  [M+H] 292 60547 60550 07 110.0347,135.0296, 152056 1 Hio
% LetGhn CuMaNsOs  [M+H]' 296 2601605 2601606 06 1470756, 130.0486, 840431 ik
37 Glval CoMiNoOs — [M+H]' 298 U189 w7193 17 291190,1180852,840437,720802  hk
B K CoHiNeQs  [M+H]' 311 2081040 2681045 17  119.0345,136.0608, 268.104 1 i
39 lle-Ar CoMsNeOs  [M+H]' 327 2882030 2882027  -01 2882027,175.1194,1120857,86.0968, itk
70,0642
0 CoHuNeOs — [M+H]' 349 2840989 28409091 04 1100352 1350300, 1520562 i
1o Vaval CoMaNoOs — [M+H]' 404 AT0547 71549 11 217539, 1180851, 720803, 550885 hkk
2 Cyclo(Pro-Pro) CoiNoOy — [M+H]' 416 1950128 1951129 07 1951148 167.1183 980609, 700639 ik
B EHER CoHuNO2 [M+H]* 431 160863 1660850 14  91.0534,1030532,120.0800,166.0869 SRS
o VakPro ColNiOs  [M+H]' 445 251300 2151388 12 2151286, 1160696, 720801, 700646 fkk
5 yGluval CotNiOs  [M+H]' 458 AT1289 w7191 10 2471259, 1180861, 840444, 720197  fK
% Serleu CoHisNa0s [M+H]* 469 201339 2191340 02 21913411321013,86.001,60043  fkk
1 Gly-Ala-Leu CubzNsOs  [M+H]' 494 2601605 2601606 05 2600656, 1321012, 86,0952 ik
B LB CoHirNOs [M+H]* 5.02 21180 201179 02 201179,1240754,980234, 72043  $tie
9 Alele CoHusN0s [M+H]* 5.02 031390 2031389 05 2031406181313 132.1010,860057  fkk
50 Gln-Ley CubaNis  [MeH]' 5.08 2601605 2601602  -12  2431349,1321015,86.0058,840438 [tk
50 Thrley CotaNi0s  [MeH]' 5.08 231496 2331498 09 233502,1321014,86.0066, 740590  fitk
5 Cyclo(Glu-Leu) CubisNiQs  [M#H]' 5.28 31389 3143 14 2431249860049, 840440 ik
53 ProHis CubisNiQs — [MeH]' 531 2631295 2531296 04  2531311,2361031,190.0974,700648  fitk
5 TyrPro CuiNoOs  [M+H]' 5.38 91339 2191347 26 279.309,1360753,116.0709, 700658 itk
5 Th-Phe CoHNiQs  [M+H]' 540 671339 2671338 03 2671327,1200818 910527,840441 ik
5 Asp-Leu CoMiNoOs — [M+H]' 5.48 U71289 2471289 01 247.316,1321018,88.0393 860964  fitk
57 Thelle CotaNiOs  [MeH]' 574 231496 2331495 04  2331539,1321013,66.0068, 740595  fitk
58 PheThr CoHsNiQs  [M#H]' 5.9 671339 2671337 09 2671339,1030539,910544,84036 ik
5 Lew-Pro CuaNo0s  [M+H]' 585 291547 291546 -03 29562, 1160712,86.0066,70.0650 itk
60 ValLeu CuaNis  [MeH]' 587 BLI03  BLI04 04 2311702,1321030,860051, 720800 fkk
6L W3R CoHiNO [M+H]* 5.95 1460600 1460597 24 1460607118065, 117.0571,910540  Jit:
R EER CuiNoO,  [M+H]' 5.96 050072 2050072 03 1180636, 1440792, 146058 7,188,069 7 AL
63 AlaPhe CoMiNoOs — [M+H]' 6.01 BIB4 BTANY -19 1910093, 166.086 2, 120,002 ik
6 llePro CubaNiOs  [M+H]' 6.10 201547 291548 07 2291546, 1160704,860062, 700649 Jkk
6 FHR CatiO [M+H]* 6.11 1690495 1690495 04  169.0691, 1530662, 1510413 1
66 Leu-Val CuaNis  [MeH]' 6.11 BLI03 8100 -13  2311751,1000777,86.0074,690705 itk
67 Gly-Phe CubuNiOs  [M+H]' 6.29 230077 231068 -39 1660871, 1200801, 103,039 ik
68 Cyclo(Glu-Phe) CubsNiOs — [M+H]' 6.39 71183 2771188 17 2760782,120.0794, 84,0434 e
69 Vallle CuHoNiOs  [M#H]' 6.44 BLI03 811703 01 2311725,185.1612,132.1013,86.0956 %
0 RER CHiNOs [M+H]* 652 1900409 1900498 03 8903811160488, 144.0439,190.0516  Jtit:
7 Glulle CuHaNiOs — [M#H]' 661 611445 2611448 10 2611436,132.1009,860061, 840442 [tk
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2 WM CoHs0s [MH]* 688 1810495 1810496 03  179.0801 1450835, 181.046 1 i
B LeuTyr CisHaN20s [MH]* 704 2951652 2950654 06  295.1640,136.0748, 910538, 86.097 3 Tk
% Gln-Vallle CisHaoNeOs [M+H]* 730 3592289 3592291 06 359.2206,2281363,132.1017,129.0638 i
5 TheTp CisHioN30s [M+H]* 737 3061448 3061453 14 306.1460,205.098 2, 159.093 6, 74,0612 e
76 Phe-Pro CuaHisN20 [MH]* 759 2631390 2631406 59 263.1432,120.0795,116.0703, 70.064 7 Tk
o FiEEB CaHasOr2 [M+H]* 780 5790497 5790498 01  127.0384,287.0546,409.0928,427.0022 TRk
8 lle-Leu CuoHaNo03 [M+H]* 786 2451860 2451865 23 132.1009,86.0965 e
79 Glu-Trp CisHioN30s [M+H]* 801 3341398 3341401 09 3341408, 205.096 6, 159.0915, 84,0442 e
80 Leulle CuoHaNo0 [M+H]* 809 2451860 2451862 09 2451912 86.0956,69.069 5 e
8 A% CisHuOs [M+H]* 814 2910863 2910869 22  123.0431,161.0587,207.0646,291.0863  HM%
8 RIEFE CisHuOs [M+H]* 814 2910863 2910865 06 1230441, 165.0547,291.086 8 H%
8 Lev-Leu CuoHaN203 [M+H]* 819 2451860 2451861 05  245.1866,132.1012, 86,0956 e
¥ CisHi0s [M+H]* 825 2890707 2890703 -13  289.1610,243.0665215.0712,1530187 %
& FEER CisHio0s [M+H]* 85 2710601 2710603 06 2710615 2150615 197.059,153.0167 %
8% lle-lle CuoHaN203 [M+H]* 853 2451860 2451887 -16 1321002 86.0964, 700631 e
87 LeuTrp CurHaaNs0s [M+H]* 064 3181812 3181815 10  318.1794,301.1544, 205.098 2, 86.096 0 e
8 FAHHE CuHOn [M+H]* 078 4331129 4331130 02 4331141,307.0911,367.0831,337.0718  HEE
8 ik CisHi0r [M+H]* 9095 30304909 3030502 08 1530164, 1650152, 257.0447, 3030500 A
9  Phe-phe CisHaoN203 [M+H]* 1045 3131547 3131546 -03  313.1556,166.0859,120.0799,103.0544 %
0 EAHEHEH CoiHu0z [M+H]* 1059 10475371 1047531 09 10475332, 8854856, 271.2052, 147.0632, Ktk
1200500
/G A CigHiaNO: [M+H]* 1238 3141387 3141391 13 11703351450280,177.0542, 3141383 Hifh
B HEERE Co1Hiz Ozt [M+H]* 1239 10315421 10315374 46  10315393,869.4874,725.3766,577.3767, i
4153207, 253.195 4, 147.066 9
W RS CaHs0s [M+H]* 1243 5773735 5773733 04 577.3761,271.2064,253.1951, 1570024 EH%
% kEE CaoHOs [M+H]* 1316 3451697  M5AM3 49 345.1859,177.0911,137.0595 i
% CANERE CastiraOn [MNa* 1415 9074662 9074640 -24 907464 BHE
g fEm® CoHi0s [MH]* 1425 1670703 167.0699 -23  167.0699, 1490586, 125.059 7, 91.055 3 il
9% Nt TRRZER CisHNO; [M+H]* 1449 242741 2742743 08 70.064 3, 88.074 6, 106.085 3, 212.237 4, [
2302475, 256.262 6, 2742739
9 FEm CisHis0s [M+H]* 67 51172 451177 20 121.0646,137.0591, 1510755, 2450171 Hfh
100 22-(FMEETEE)Z  CisHiNO, [M+H]* 155 3023054 3023055 06  70.064 5 88.075 6, 106.086 6, 240.268 6,  J¥%
LH 2582763, 284.204 1, 302.305 4
0 CoHN2Os [M+H]* 1565 2450768 2450785 71 115.0204,57.0705, 2450727,133.014 7 i
102 DA B CisHzNO, [M+H]* 1608 3023054 3023064 35  284.2959,254.2833, 95,0849 5
103 CisHaCLN:O  [M+H]! 1632 3081524 3081527 10 70.0400,1250144,165.0457,308.154 1 il
4 EHieE CoHia0s MH] 1642 415307 4153202 -12 4153014 B
105 LPC(15.0) CsHuNOP [M+H]* 1668 4823241 4823241 0 86.006 4, 104106 2, 184073 1, 299.25 8,  f4f
482337
106 LPC(18:2/0:0) CasHsoNO7P [MH]* 1688 5203398 5203399 02  166.0621 1840729,502.3295,520.2389  J45%
07 EFiEH CasHn0se [M+H]* 1924 8694893 8694925 36 869.4947,8704967, 415.9281 BHE
108 PC(16:0118:1(92)) CaoHaNOgP [MNa]* 1970 7825670 7825658 16  146.9816,509.4997, 7234809, 7825628 e
109 Val-Phe CuaHaoN203 [MH]* 840 2651547 2651548 05  265.1574,166.0869, 120.080 8, 72,080 3 Tk
100 Ak CeHioN20s [M=HJ 089 1450619 1450623 33 84.0458 1010726, 127.0513, 145,061 4 e
m CsHu0s [M—HJ 094 1790561 179052 04  710154,89.0249, 1010242, 113,024 6 Hib
112 FEf CiHuOn [M—HJ 096 3411089 3411093 10 341.1090,179.0553,119.0355,89.05 3 Hib
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2 (&
W oK)
& wwEE 4R R W o O g BT e
13 i CoHnOu  [M-HJ 097 3411089 3411090 03  71.0154,89.0251,113.024 2, 179.055 8 i
W R CaHs0s [M—HJ 100 1330143 1330150 57  59.0159,710152,89.0250,133.0144 i
us 7R CeHs0s [M—H[ 100 1330143 1330150 57 710152 1150039,133.0144 Hib
16 HEER CsHaOr [M—HJ 110 1910197 1910204 34  87.0089,111.0086,129.018 9, 1910185 Hih
W RMREEER CoHuN0P  [M—H]" 136 3230286 3230289 10  96.9696,138.9793, 1509797, 323.027 4 i
18 JRA3-BR CuHuNsOP  [M—H] 137 3460558 3460559 03  78.9600, 1340472, 211.0015, 346.055 9 i
19 FER CeHs0s [M—H[ 149 1200193 1290203 31 85.0297,1200176 Hib
120 OfERT CoHuN0s — [M—H]" 158 2430623 2430623 01  82.0308 110024 5,122,023 9, 243.063 6 Hib
21 LiER CHuNO:  [M—H]" 174 1800666  180.0667 06  72.0108,930357,119.050 0, 180.065 5 AR
12 B CooHuNsOsP  [M—H]" 220 320507 3620507 -0  78.9598,133.0158, 211001 4, 362.052 0 i
123 SRREEE CeHs0s [M—H[ 291 150244 1250049 39 1250212 Hih
24 LRETERHEE  CuHisOo [M—HJ 347 3310671 3310672 03 125.0256,168.0062, 3310661 Hih
15 RILER CiHs0s [M—H] 449 1530193 1530197 26  65.0060,610353 9101871530192 i
126 HERETER CisHoOn  [M—H]" 541 3590984 3590086 06  182.0243 197.0433,350.099 0 i
2 RLEE CiHs0s [M—H[ 564 1370244 1370249 35 108.0218,119.0127,136.0151 i
128 FRAETIEE CisHuOr [M—H[ 573 3050667 3050667 0.0 83.017 7, 109.031 9, 165018 0, 179.033 0,  HE%
191,067 2, 219.067 2, 305.068 8
129 4R CitHi0s [M—H] 636 2390561 2390561 -02  149.0612 177.0553,179.034 5, 239.056 3 i
130 REFEEBL CoHxO  [M—H] 664 5771352 5774351 -0 125.0240,289.0716,407.0779,577.137 7 H%
Bl TER CaHu0s [M—HJ 703 1970456 197.0457 1 95.0150,123.0087,182.0209, 197.045 1 il
132 fEET CaHaOn  [M—H]" 720 4491089 4490001 03 243.0658,259.0610, 287.056 7, 449.100 6 Rk
13 N-ZE-DLEER CeHsNOs  [M—H]" 121 1720979 1720081 08 58.0384,128.1072, 130086 8, 172.006 2 TER
134 KR CoHg0s [M—HJ 822 1630401 1630403 16  93.0347,117.0345, 1190503, 163,039 6 il
135 AT CoHnOs  [M—HJ 853 6091461 6091455  —10  300.0274,301.0331,609.1473 Fiiies
136 PR CioH1o0s [M—HJ 884 1930506  193.0506 0 106.0429,1340368, 1780259, 193,049 2 i
131 REE CuHaO  [M—H]" 888 4630882 4630873  -18  255.0286,271.0246,301.034 6,463,087 8 Rk
138 SHHH CaHuOp  [M—H] 889 4630882 4630878  -09 1510023, 255.0293, 301,035 8, 463.087 0 Fiiies
139 hypoglaucin F CiHuOx  [MHHCOO[ 941 11095385 11095392 06  1109.5434,10635360 BE
40 9-(23-dihydroxy- CioH0s [M—H] 952 2611344 2611344 0 97.0655,123.082 1, 125.097 5, 261.135 8 i
propoxy)-9-

oxononanoicacid
141 kuzubutenolide A CoHuOn  [M—H] 967 4591297 4591300 08  205.0495 233.0447,339.089 5, 459.137 0 Htr
142 (RER)-35dihydroxy-1,  CasHuOs [M—HJ 1014 4772130 4712127 07 477.2136,315.1588,149.0611 ik

T4is - (4-hydroxyphenyl)

heptane-3-0-f-D-

glucopyranoside
W RUW CisHi0s [M—H] 1048 287051 2870562 01  81.0348,125.0232,177.0545, 2150719 i
144 dioscoroside E2 CoHyOu [M—HI" 1054 5372341 5372345 0.6 537.2362,375.1810,179.066 6, 135.043 7 BHE
145 dioscoroside D CiHnO»  [M#HCOO]” 1155 10915280 10915325 42  10915613,10275254, 8814345, 735,378 6 BHE
146 hannokinol CiHaOs [M—HJ 155 3151602 3151604 06  93.0352,147.080 9, 149.0605, 315.160 3 il
wr o R CisHa0s [M—H] 1168 2631289 2631289 01 122.0389,138.0690,153.0009, 2041158 i
148 dioscoroside B2 CsiHe:02 [M#HCOO]™ 1072 10955593 10955547  —41 1095540 1,1049.548 8 2%
W REREH CoHaOn  [M—HJ 173 10475382 10475362 19  10475387,9014823,755.437 3 2R
150 REERER CiHuOz  [WHHCOO]™ 1174 10935436 10935475 35 1093550 4, 1047544 2, 901495 7, 755439 8, 2%

503.3675

151 %R CioHi0s [M—H] 1085 2001132 2001133 04 1391120,157.1213,183.1024, 2011123 Hih
152 HAEFAL CsHuOn  [WHHCOO]™ 1194 9474857 Q474859 02 947.4771,901.4870, 7554260,593.370 1 BHE
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2 (&
4% atiaf p o mret e ol AT e
153 dioseptemloside A CuHiOi  [MHHCOO] ™ 1194 WUTAET 0474890 34 O474767,901.489 4, 739.439 6 BHE
154 EEAEB CoHiOs  [M—HJ 12.03 3751813 375.1813 01  1350451,179.0695, 375.1810 i
155 spongioside B CaHeOn  [MHHCOO[ 1211 11355542 11355528 -13  11355627,1089.5463 2R
156 FEREREH CoHiOz  [MHHCOO]™ 1238 11075593 11075626 30 11075979, 10615613,915.532 9 B
157 BHTFHBANEFRER  CsHnOn  [MHCOO]™ 1266 9294752 9294770 20 929.4876,883.4685, 7374369 =5
158 AAEEE CaHsOs  [M—HJ 12.76 334657 373.1657 02 1640470,179.0719,193.086 7,3731629  Fifs
159 R CoHi0s  [M—HJ 13.07 001183 209.1184 05  59.0150,109.0595,165.0544,209.1143  Fifs
160 dioscorol B CoHuOr  [2M—H] 1359 6501406 659.1411 07 659.2564,320.2338, 311.220 8 Bk
161 FCREREY CuHs0sS  [M—HJ 17.96 051479 2651480 03 79.9581,96.9600, 265.145 9 Hih
162 9S)-REF-R CiH0;  [M—HJ 18.15 252019 295.2219 03 1711014,233.2255,277.2152,2952253  Jffs
163 R CiHn0:  [M—H] 262 mary 114 03 259.2051,277.2147 ek
164 Wik CisHnO2  [M—HJ A4 292330 219.2332 10 261.2205,279.2305 fleFi
321 BERREAE T WEE A HlZhIt  RARE miz153.0164 IR BT P T IEEE TN

Rz 19 MEfFRAEY), XEBETRLEWLE
% FEBIRE S el R S e A S S T, B
HEEW R LU= A g A (Gle, 162) FERZEHE
(Rha, 146) [ PEER, EH2 MR ZEF 2T
REIEAT AT . EF B TNHES FHFIEN m/z
869.492 5 [M+H]", %’k Rha il Glc [ /515 2w
BT m/z415.928 1 [M+H—2Rha—Glc]", @it 5
SCERIRIEHAE XS L, HENLZ LAY N E B .

PR BT E I8 m/iz1031.5374 M+
H]*, Z2% Gle MIE] m/z 869.487 4 [M+H—Glc]" ]
R BT, 8% E%K Rha Ml Gle 774E m/z577.3767
[M+H—2Rha—Glc]" Al m/z 415320 7 [M+H—
2Rha—2Glc]", FICPRIEIA IR MR KA CsHiO2
(144) ByhEELR, BEmr=4E m/z725.376 6 [M+H—
Gle— CsHi6Oo] T B ¥, m/z 415320 7 [M+H—
2Rha—2Rha] I & T4k CsHi602 (144)

A H0 (18) 724 m/z253.1954, ZHECHERIRE!,
HeM ZAE N R E B . KA EREE Ty
%, alizi et 19 N EEHRUEY .

322 BERRIRGABT S E  fE 8 it 2yt
RrE] 14 PR G0, EHCRE AT, S
KA BEZ ) S 2R 5 R AEAE C 3h BB,

PL CO H 25 % Bl - K JR Wi -Fif /R4 [ . (RDAD

RN, UM =P T AT i iR
HIHE > T8 7% m/z 303.050 2 k2 1 43 F H0 153
F| m/z 285.043 7 [M+H—H,0]", #—Fk%E CO B
3| m/z257.0447 [M+H—H,0—COJ"; 8 —HET
K% CO Fit—5k I CeH0, 53] m/z 165.019 1
[M+H—CO—CsHeO2]", Mt FE 1 C 3K 4E RDA

m/z 609.145 5 [M—H]", H R m/z301.033 1.
151.001 5, m/z301.034 3 NBEE T [M—H]™ Bids i
2 78 R R 260 B TR R ) FRAERE s [M—H —Rha—
Gle] ¥ F RDA @G LK m/z 151.001 5 #F, 5
FESCHRARIED), HENZAEYIN T . FIH DA%
SE T, AR ZH AR 14 BRI S
323 HAEMRBMRBVILARU = E  fE8 it
G Hp A 2] 13 FMEERBIEY), ML
B 3 B A AR R NH3(17), CO+H,0(46)
(RS WE . 0 Lysine MIHES 758 TN miz
147.112 5 [M+H]", %2 NH; fil CO. H0 5774
m/z 130.086 0 [M+H—NH;]* Fil m/z 84.080 4 [M—+
H—NH;—CO—HO]" IR F 5511100,

JRTE IE B PR 74, &AL T N i
BB PR M EE b, E T AR, e LIRS
FHERED), TEAFIMLL SR, BN —RIVRER
FERFR L. CO. H,O A1 NH; fRE B F01-121, 4
Val-Glu [#E5r T3 7N m/z 247.129 2 [M+H]',
TERRBR AL Wi R B R (Val) 7245 m/z 148.060 7
IM+H—Val] I BT, B R E H0 574
m/z 130.048 6 [M~+H—Val—H,O] FIHEH B 1, F
HEER D CO. HyO 1 NHs 5P A BT miz
84.043 6 [M+H—H,0—Val—CO—H,0]", =3
1 5 FHREAR (Glw Bt CO Jar=Hm &+ miz
72.080 3 [M+H—Glu—COJ*.

HEIEEFRERT, PR Z0% 223 A ik
W I B — FR A 2R 2 R N R R R R W
=131, PL Cyclo(His-Pro) A, 76 1E & 70 H
WD T8 T8N m/z 235.118 8 [M+H]", 2K
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Hn] JLAR 2% CO JE T m/z207.123 2 [M+H—CO]*
PRHIE S ¥, KRB RRIR A m/z 138.063 7 [M+
H—CsH/NOT I Jr 85+ P Je gk — 2k 2% CO J5TE
B m/z 110.070 2 [M+H—CsH;NO—COJ*", 5 2k
FHEIRREE X CO JGIE m/z 70.064 3 [M+H—
CeH/N;O—COT' MBS 1o HR¥E iR % 57,
fE 25 3R 2 53 BRI G, B4 45 N E
BE K. 4 AR RRRT 4 D= XK R E
FFRH Val. Leu 1 Tle iX 46 7 5 & JL R H BAIIK A
H, B 3 PRI K S ) 68%.

324 AENLZARE AR X 8 #hil 2532

7~9

YIidtAT LC-MS i, H1E B 711 R E R 27 537
AMRRIEVE, B N ARECE] 14 281 MEF{EE,
HIEfE 7T e s FiREwmE 2-A. B B,
EIEE T (B 2-CO) FfiE+ (K 2-D) BAF, 6
A QC FEA (QC1~QC6) HITELE 2 fEbrift 2t H
W, RIS IR % R if. — DT 2 usit
ST, IEEFMAE TR PCA /i di Rl 2-
E. FHin, S58%E, 8 {2 o /715 &
FES H, 78 8 SREANYMILZ, AL THK
MR, 5HARL 2R B X0 o, 35
FEARIL RGBS HA L 25 AR B E X . 3. 7.

N 92~94
B 114~116
110~11
117~121
159
122 124 160 161
129,130  139~14
1 E o~ / ]
123 136128 131 138 {47 158 |1, 162 163,164
0 5 10 15 20 25 30
t/min
C g lstddev. D 200 gg's}af&gv', """""""""""""""""""""""
2std.dev. 100-2std.dev.
@QC6 i
100 \ eQcs ®Q — ] eocs ®QC5  gqcs
= 0 @QC = 0 ®QC3
- @QC3 4 @QC2
“0eQct  eqc2  9? 100,
—200 55550 ~200 3 dor
3std.dev. T e e e e e e e e e e e e e e e e e e e e e e = ————
3005 e E LSO L L L =250 - o o
1.0 1.5 20 25 3.0 35 40 45 50 55 10 1.5 20 25 30 35 40 45 50 55
t[21 t[2]
E ! + F ! w0
150 33\“ | K 100 3
100 o 4 ] 4
! 81 =g 50 «2 @ =2
,_‘505 3 H}é’ .27g 13 ”!12‘ "-C“:b .g
=501 . - 632 7 & ‘SI
| ‘rs -50 ®:2 LE]
-100/ T o::
~150/ ~100 o
-200- - 150 . -

-250-200-150-100 -50 0 50 100 150 200

t[1]

t[1]

A, B-IE. S THENFREEFRE; C. D-QC FEFIE. 73T PCA E; E. F-8 fitiliZGFEMIE. /13T PCA K.

A, B-total ion chromatogram under positive and negative ion modes; C, D-PCA analysis charts of QC samples in positive ion and negative ion modes; E, F-

PCA plots of eight batches of yam samples in positive ion and negative ion modes.

2 S HULFRBEF HITER

Fig.2 Metabolomics analysis of eight batches of Dioscoreae Rhizoma
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Fig. 3 Scatter plots of relative content of allantoin and

dioscin in eight batches of Dioscoreae Rhizoma
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Fig.4 Cluster heat map analysis of saponins (A), flavonoids (B), amino acids (C), and peptides (D) in eight batches of Dioscoreae Rhizoma
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Fig. 5 Correlation plots between saponins, flavonoids, aminoacids, peptides and agronomic traits
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