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Abstract: Objective: Systematic analysis and identification of chemical constituents of Dioscorea opposita Thunb. cv.

Tiegun peel, and exploration of its medicinal and nutritional value. Methods: Ultra-high performance liquid chromato-
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graphy coupled with quadrupole time-of-flight tandem mass spectrometry (UPLC-Q/TOF-MS/MS) was performed to

analyze the chemical compositions of Dioscorea opposita Thunb. cv. Tiegun peel. The compounds were identified based on

their primary and secondary mass spectrometry information and compared with the related references and databases.

Further, bioinformatics was applied to predict the targets of potential active ingredients, enrich Kyoto Encyclopedia of

Genes and Genomes (KEGG) pathways, screen out the important targets, and explore its potential mechanism. Results: 33

compounds were identified such as apigenin, acacetin, liquiritigenin, batatasin I, which were considered to be the potentially

vital compounds. Pathway enrichment analysis indicated that Dioscorea opposita Thunb. cv. Tiegun peel exerted medicinal

effects by regulating cell signaling pathways, cancer, metabolic and other disease-related pathways. Conclusion: In this

study, UPLC-Q/TOF-MS/MS combined with bioinformatics were used, which would provide an important reference for the

identification of ingredients, selection of active compounds, discovery of potential medicinal nutritional value, as well as

further development and utilization of Dioscorea opposita Thunb. cv. Tiegun peel.
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W25 Rz A TR BRI 25 ¥ L 25 B2 s AR .
K5 A%, 55 FE EMD Millipore 23 H); R {4
%4, S2[F Sigma A F] .

Exion 20AD 78 & 20 AH (L 3% . XS00R Q-
TOF B/ (SCIEX OS #4) 5 SCIEX
45T ME204E BB F40HT R B ifgde i -Fo )=
2\l Milli-Q Synthesis #B4li7K &Z48  3&[E Millipore
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15 T8 4 T e i B LU 245 B2 R T8, 3 8 S+ .
FREL 1.0 g, IDA 5 mL FEE: K=1:1(v/v) B $HEE
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1.2.2 @iEsdd Waters HSS T3 {Gi541:(100%3.0 mm,
1.8 um); FiLsh#H: 0.05% HE/K(A)-ZHE(B), #EHE
BRAR)F A : 0~1.0 min, 3% B; 1.0~10 min, 3%~30% B;
10~20 min, 30%~99% B; 20~26 min, 99% B; 26~
26.1 min, 99%~3% B; 26.1~30 min, 3% B, #EEEELIR
JE: 15 °C; WiIE: 0.40 mL/min; A1:1&: 40 °C.,
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TYEHL K (ISVF) 5500/—4500 V; B 515 (TEM)
500 °C; i 3% H K (DP) 80 V; filf 4 Hi, /£ (CE) 35+
15V, —ZJiiE m/z Y FElE S 50~1300 Da, 9
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Fig.1 Base peak intensity chromatograms of Dioscorea opposita Thunb. cv. Tiegun peel in positive and negative modes
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Table 1 Identification of chemical composition of Dioscorea opposita Thunb. cv. Tiegun peel
. . %17 B - = .
S TR SR sryat MR GREIT msms At BE s
Jo (min) (ppm)
e ] 139.0294, 123.0358, [13-14
N A >
Mk 1 JLAE Catechin CisH 406 290.079  7.959  291.087 147 0340 P 03 19-21]
s ] ) 243.0695, 175.0788, [13-14
Pas )
2 FILKE Epicatechin CisHi,Og  290.079  10.446 289.0711 1500472 N 01 19-21]
. " 197.0474, 138.0349,
3 AR TR Glucosyringic Acid  CisHyOpo 360.1056  5.383  359.0974 182.0246 N 01 [13-14,22]
4 JFAEHEBI Procyanidin B1 CyHyOp,  578.1424  6.174  577.1345 407'0%2’025260754’ N -1 [13-14,19]
g . 127.0303, 287.0348,
5 JFAEHE B2 Procyanidin B2 CaHyO1p 578.1424  7.361 5791506 400 065¢ 427,074 P 05 [13,19]
" L 182.0239, 167.0005, 13-14,
6 TEHR Syringic acid CoH (05 198.0528  9.777  197.0448 123.0100 N 05 [22723]
7 MEES N Batatasin III CisHiO5  244.1099 14516  243.102 228.0780,183.0840 N -2 [2103:21 15]’
253.0540, 267.0703,
8 ITESES Batatasin I CH 0, 284.1049 16531 283.0969 197.0627 -1 [13-15]
9 [T Ferulic acid CoHjgO, 194.0579 9.896 193.0491 178.0302, 134.0393 -5 [13—14,24]
s . ) 301.0409, 300.0331,
HEZE 10 T Rutin C,H;001¢  610.1534 9337 609.1449 -1 [13-14,23]
189.0054
! ) 463.0958, 301.0393,
11 SR Isoquercetin CoHy01; 464.0955  9.684  463.0873 57y (93 5550308 N 0.6 [13-1421]
. 228.0265, 243.0496,
12 R Apigenin CisH (05 2700528 11.649 270.0528 187.0264 P 07 [13-1521]
13 SRR Isolariciresinol CyoHyy04  360.1573 12387 359.1482 313.1318,165.0574 N —0.3 [13-15]
e o 240.0450, 183.0469,
14 HHE#E Liquiritigenin CsHj,0, 256.0736  12.459  255.0654 211.0423, 241.0489 N 1 [13-14,21,25]
183.0473, 211.0429,
15 SHWE Acacetin CigH;,05  284.0685 13.183  283.0604 240.0455 N 07 [13,15]
LR . .
16 jtxqhy  Bisdemethoxyeurcumin  CioHiO, 308.1049 15747 309.1129 147.0338,225.0705, P 03 [13-14.26]
SR TN, L
S 17 FriERR Citric Acid CeHgO,  192.027 1948 1910188 111.0116,129.0208 N 0.1  [13-14,22]
IR
P 120.0721, 103.0470,
18 L-ANER L-Phenylalanine C,H;NO, 165.079 4273 166.0866 0 0791 0 4(;10 0 p o6 [13-14,22]
- 118.0570, 146.0497,
19 L% L-Tryptophan C, H|;)N,0, 204.0899 5742  205.0975 8 oslzg 06590 AN [13-15]
N-Z Bt 2E-L- N-Acetyl-L- 164.0742, 147.0473,
20 P phenylalanine CiHiNO; 207.0895  9.112 206.0815 g 0591 2060847 N 05 [13-1422]
I 2.9332,55.9323,
21 L-SE @R L-Leucine CeHsNO, 131.0946 27.852 132.1016 7 90.8991 P =2 [13-15]
59.0200, 71.0180,
Wk 22 e D-Fructose CH 05  180.0634 1.169  179.0556 89.0268,113.0268, N 0.6  [13-14,22]
101.0279
23 D-JEdE D-Sucrose C,HyO, 3421162 1.268  341.1081 179.0577, 119.0372, -0.6  [13-14,22]

89.0276
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. ey . X T AREEIE e = .
S T C Y B S s DT RENE MS/MS ma W s
JiE (min) (ppm)
, . 1.0374,99.0127,
HAbZE 24 JRYEZ Allantoin C,HN,O;  158.044 1227 1590517 O 03773 093952 7 P 1 [13-14,21-22]
25 Jt Adenosine C\H;N;O, 267.0968 3391  268.1048 136.0523,119.0273 P 0.7 [13-1421-22]
1-7 7
26 &..ﬁj g 1-Galloylglucose ~ C;3H;40,, 332.07435 4287  331.0664 168.0083,125.0265 N 03 [13,27]
i 7 A M
27 D-7Zl2  D-Pantothenic Acid CoH;;NOs  219.1107  4.968  218.1025  146.0838, 88.0435 N 0.1 [13-14,22]
" 179.0369, 177.0580,
28 FLAR Eucomic acid C;H,0¢  240.0634  7.164  239.0553 7 031399 0 6737005 8.y 0.4 [13,15]
. . 233.0488, 339.0930,
29  BHAEEA  Kuzubutenolide A CpH, O, 460.1369  9.977  459.1294 33 205 35339 4 3 N 3 [13,27]
30 DU Hannokinol CH,,0, 3161675 12599 3151591 149.0629,147.0479 N 2 [13,15]
31 RMEEL  NigakilactoneI — CpHyO  376.1886  12.813 3751806 135.0475,179.0737 N = -0.5 [13,15]
32 PRIEAE R Rosmadial CyH,,05 3441624  12.898  345.1705 177.0788,137.0505  p 0.6 [13-15]
33 HHR Vanillic acid CHgO,  168.0423 20371 167.0344 123.0104,69.0001 N 3.6 [13-14,28]
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Table 2 Ten active ingredients predicted by OB and DL in Dioscorea opposita Thunb. cv. Tiegun peel

4+ FID AR OB(%) DL
MOL000004 JFAETH FBI 67.87 0.66
MOL000008 FrHER 23.06 0.21
MOL000073 FILER 48.96 0.24
MOL000096 L 49.68 0.24
MOL000940 RTPEREHR 77.38 0.26
MOL001689 BERR 34.97 0.24
MOL001792 HER 32.76 0.18
MOL002323 Jitr 19.85 0.16
MOL005443 ITESES 237 0.27
MOL007925 MR TR 2429 0.30

(PIM1) . —KELKES 4(DPP4) . BRIIN%EEE 1 (PTGST) .
WRTR T 9(CA9) . TRIRETIE 1(CA1) . MEFLR =K
a(ESRI) . RN 2(PTGS2) . Wi & By B i34 1
3B(GSK3B) FIEE A I lig 2 IR Wi 1 (PTPNI) hi%E+:
FEHEZATET 10 pUVERIRE AL (E 3B), FHAT R R 1L 2y
AR B A

24 BIEEMIES KEGG WREEED
P FRAT 04 P AE AE FH 0 2 B 3 O R B4 iy
ClusterProfiler #4017 KEGG WiEE & 44301, H
e AR R ELHEAA AT 10 A5 EZACIHE B4 4551
J: PI3K-Akt {5558 % (PI3K - Akt signaling pathway ) .
g JoT A1 2) ik 745 1 48 1k 38 B (Lipid and atheroscler-
osis) . JFEAE S 1 W5 S8 % (Proteoglycans in can-
cer) . HIF-1 {558 {# (HIF-1 signaling pathway) . B{J
%] i J58 ( Prostate cancer) . N 43 #IK$T ( Endocrine
resistance) . EGFR P2 R P s ) 55 R 25 14 (EGFR
tyrosine kinase inhibitor resistance) . AGE-RAGE 15
538 [ A HE PRI I & ORE T A A S S50 B (AGE-
RAGE signaling pathway in diabetic complications) .
JE /N4 A finiJaE 18 % (Non-small cell lung cancer) 1%
HiJEE18 4 (Pancreatic cancer), VLK 4,
KEGG 3 i & 45001 S o, BRAR L 24 B2 1% R

SR N P 38 i S BEAE F A A A Sl | SRR A
PRSBETRY T Ayl . Hoh, FEANMAE S 1, o
AT 48 F1 34 N EEH B A PI3K-Akt 15 538 B A1
HIF-1 {5 %538 4% PUisie J7 1, 43 54 38, 32, 25,
24 FNn 23 ELHE L ARIEIE R 25 S . /v
B iy iE % . EGFR [ 22 R S il 50 s 24738 6 |
7 I Yt 8 g O R g A B 5 feg L 1t A Rt
RS, 439 41, 25 F 29 D FEEKE HETER R NS
K RERE AL 1% . AGE-RAGE 15538 B E IR I
SR E R AR I 530 RN s P i . 18] 5 R
N T iX$E KEGG 8 -5 ¥R 3L R 2 [R] FIAH B2 &R o
3 e E4ER

EEXF AR L 25 HR A B 3 B 2 PR PR i
SEEL L, AT 7, R L 24 B2 14 AH S TR o 4% 38 52
/el ARSI UPLC-Q/TOF-MS/MS -5, 43 #T
FREERH T AR L 25 82 H 19 33 Bk &9, S H AR
AR E M BEE T RT3 sl 2 E (s BeF
SIMTITI, FRH AR L 2 B Hp R DS A b 2
Sy, Hip iR | &6 E . HeR | Ko ERE
wWE . IR 1Sy EA R A, oy
FRBEAYUR . PURRE MR AR IFIEE . b
KA A AT AL | RA R AR ET AR RS oh >, 4
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