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UPLC-MS metabonomics technology revealing difference of carbohydrate in
Dendrobium officinale under different processing methods
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Abstract: Objective To study the sugar compounds in raw Dendrobium officinale and its processed products, to explore the effect
of D. officinale on the accumulation of sugar compounds before and after processing, and to provide preliminary applied basic
research for the processing technology of D. officinale. Xifengdou. Methods High liquid chromatography-tandem mass
spectrometry (UPLC-MS) non-targeted technology was used to detect the metabolites of D. officinale and its processed products.
Principal component analysis (PCA) and orthogonal partial minimum Orthogonal partial least squares-discriminant analysis
(OPLS-DA) was used to identify differential metabolites of carbohydrates in metabolites. Results A total of 76 carbohydrates were
identified, and 61 carbohydrates were up-regulated and accumulated in Xifengdou. Among them, maltopentaose and maltohexaose
had a 30-fold difference before and after processing, and 15 sugar compounds and their aggregates were down-regulated and
accumulated, and the difference in the fold before and after processing was small. Conclusion Processing significantly increases
the accumulation of metabolites in Xifengdou, a processed D. officinale product. The research results provide a theoretical basis for
the in-depth study of Xifengdou concoction.
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Table 1 Information of different carbohydrate detected in D. officinale from different processing methods

¥ 1D Kl N1 P EREHR T SR
HMDB0012254maltopentaose CaoH520260.00  38.71  moisturizing 20
HMDB0012253maltohexaose C3Hs20310.00 3801  moisturizing 20
HMDB00393073,5-dihydroxyphenyl 1-0-(6-O-galloyl-B-D-glucopyranoside) C1oH20012000 -0.71  anti-oxidant 21
HMDBO0000975trehalose CiH201:000 030  moisturizing 2
HMDB0029965methyl-B-D-glucopyranoside CHuOs 0.00 353  anti-inflammatory 23
HMDB0030776maltol CeHsOs 000 435 anti-toxicity p
HMDB0029856(S)-a-terpinyl glucoside CisH806 0.00  1.20  radical-scavenging activity against (DPPH) 25
HMDB0033150(4R,5S,7R,11S)-11,12-dihydroxy-1(10)-spir-ovetiven-2-one CaH405 000  4.46  surfactants 26
HMDB00387490smanthuside B CaoH30130.00 057  lipase inhubition 27
HMDB0035165cinncassiol A 19-glucoside CasH00120.00 —1.73  anticom plement 28
HMDB0029347acuminoside CatH360100.03  —0.29  anti-inflarmatory, surfactants, detergents 29
HMDB0029968ethyI-p-D-glucopyranoside CeH.0s 0.00  6.40 anti-inflammatory 30
HMDB0041024hydroxytyrosol 1-O-glucoside CuH20s 0.00 267 anti-oxidant 31
HMDB0036822(3S,7E,95)-9-hydroxy-4,7-megastigmadien-3-one 9-glucoside CioH3007 0.00  4.06  nutrient, emulsifier, surfactant 32
HMDBO0013682coniferin CisH208 0.00 222 N/A N/A
HMDB0035023acacetin 7-[apiosyl(1—6)-glucoside] CaH%010.00 071 N/A N/A
HMDB00399521-(3-methyl-2-butenoyl)-6-apiosylglucose CisH260110.00  6.66 N/A N/A
HMDB00346271-(3 4-dimethoxyphenyl)-1,2-ethanediol 2-O-p-D-glucoside CisH200 0.00  1.94 N/A N/A
HMDB0033138methyl salicylate O-[rhamnosyl-(1—6)-glucoside] CaoH25012000 094 N/A N/A
HMDB0039383quercetin 7-(rhamnosylglucoside) CaH%0150.00 233 N/A N/A
HMDB0040668blumenol C glucoside CiHz207 000 255 N/A N/A
HMDB0036015mangalkanyl glucoside CaH306 0.00  -9.59  N/A N/A
HMDB0037682ethylvanillin glucoside CisH200s 000  7.33  N/A N/A
HMDB0034843acteoside CaH30150.00 141 N/A N/A
HMDB0036123[6]-gingerdiol 5-O-B-D-glucopyranoside CosHzs09 000  1.06 N/A N/A
HMDB00389643-hydroxy-4,6-heptadiyne-1-yl 1-glucoside CisH1s07 0.00  2.88 N/A N/A
HMDB0035880(E)-2-O-cinnamoyl-B-D-glucopyranose CisH1s07 0.00 1331  N/A N/A
HMDB0039365isolimonic acid glucoside CHu015000 143 N/A N/A
HMDB0038042isovitexin 2"-O-(6"-feruloyl)glucoside CarHss0180.00 175 N/A N/A
HMDB0039509trans-p-coumaric acid 4-glucoside CisH1s0s 0.00 480 N/A N/A
HMDB0038029eriojaposide B CosHu00110.00 469 N/A N/A
HMDB0037088cis-p-coumaric acid 4-[apiosyl-(1—2)- glucoside] CaoH250120.00 -2.76  N/A N/A
HMDB0039319kaempferol 3-rhamnoside 7-xyloside Ca6H60140.00 -2.69 N/A N/A
HMDB0034687resveratrol 4'-(6-galloylglucoside) CatH60120.00 241 N/A N/A
HMDB00383322-(3-hydroxyphenyl)ethanol 1'-glucoside CuH207 000 374 N/A N/A
HMDB0029953D-erythro-D-galacto-octitol CeHis0s 0.00 3937 N/A N/A
HMDB0029349neryl rhamnosyl-glucoside C22H30100.00  4.67 N/A N/A
HMDB0032992furaneol 4-glucoside CioH1s08 000 628 N/A N/A
HMDB0034677cinncassiol D1 glucoside Co6H20100.00 417 N/A N/A
HMDB0037084(8S,8'S)-secoisolariciresinol 9-xyloside CasH40100.00 1019  N/A N/A
HMDB0040559aromadendrin 3,7-diglucoside CoH220150.01  -053 N/A N/A
HMDB00335584-0-methylgalactinol Ci3H24011000 379 N/A N/A
HMDB0037463spinosin C CarHs0170.00 274 N/A N/A
HMDB0034185schottenol 3-glucoside CasHeoOs 0.00  -1.26  N/A N/A
HMDB0029766(3S,7E,9R)-4,7-megastigmadiene-3,9-diol 9-[apiosyl-(1—6)-glucoside] CasHa0110.00 496 N/A N/A
HMDB00412328-hydroxyhesperetin 7-[6-acetylglucosyl-(1—2)-glucoside] CaoHa40180.00 230 N/A N/A
HMDB0039910(Z)-resveratrol 3,4'-diglucoside CosH20130.00  1.00 N/A N/A
HMDB00383065a,6a-epoxy-7E-megastigmene-3b,9e-diol 9-glucoside CigHz0s 000  -345 N/A N/A
HMDB00347713,7-dimethyl-5-octene-1,7-diol 1-glucoside CisHx07 000 076 N/A N/A
HMDB0031956prenyl apiosyl-(1—6)-glucoside CisHas0100.00 120 N/A N/A
HMDB0037951catechin 3',5-diglucoside CoHu0160.00 338 N/A N/A
HMDB0041514benzyl O-[arabinofuranosyl-(1—6)-glucoside] CisHzs0100.00 —3.88 N/A N/A
HMDB00407019-hydroxy-7-megastigmen-3-one glucoside CioHz07 000 295 N/A N/A

HMDB0040538kaempferol 3-[2"-(p-coumaroylglucosyl)-rhamnoside] CxH3:s0170.00  2.80 N/A N/A
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HMDB0031676  5a,6a-epoxy-7E-megastigmene-3a,9e-diol 3-glucoside C19H3208 0.00 243 N/A N/A
HMDB0039722  2-O-B-D-gucopyranuronosyl-D-mannose C12H2012 0.01 0.38 N/A N/A
HMDB0032924  3-furanmethanol glucoside CuHi607 0.00 6.64 N/A N/A
HMDB0040121  methyl 3,4-dihydroxy-5-prenylbenzoate 3-glucoside Ci9H2609 0.00 1.61 N/A N/A
HMDB0036376  3-(4-hydroxy-3-methoxyphenyl)-1,2-propanediol C23Has013 0.00 1.61 N/A N/A
2-O-(galloyl-glucoside)
HMDB0039934  chrysin 7-[rhamnosyl-(1—4)-glucoside] CatHx013 0.02 -2.80 N/A N/A
HMDB0033581  trans-O-coumaric acid 2-glucoside Ci5H150s 0.00 4.27 N/A N/A
HMDBO0038747  (2E,4E,7R)-2,7-dimethyl-2,4-octadiene-1,8-diol C16H2807 0.00 1.19 N/A N/A
8-0--D-glucopyranoside
HMDB0030294  1-O-E-cinnamoyl-(6-arabinosylglucose) CaoH26011 0.00 -3.55 N/A N/A
HMDB0037852  apigenin 7-[galactosyl-(1—4)-mannoside] CaiHx015 0.00 3.04 N/A N/A
HMDB0040845  (S)-nerolidol Ca3Hs6014 0.00 -1.92 N/A N/A
HMDB0038853  B-D-galactopyranosyl-(1 — 3)-p-D-galactopy-ranosyl-(1 — CisH3:016 0.00 144 N/A N/A
6)-D-galactose
HMDB0035025  6Z-8-hydroxygeraniol 8-O-glucoside Ci6H2807 0.00 148 N/A N/A
HMDB0034784  trans-p-menthane-1,7,8-triol 8-glucoside Ci6H300s 0.00 0.63 N/A N/A
HMDB0031367 linalool oxide D 3-[apiosyl-(1—6)-glucoside] Ca1Hz011 0.00 0.88 N/A N/A
HMDB0029772  corchoionol C 9-glucoside Ci9H300s 0.00 172 N/A N/A
HMDBO0033009  foeniculoside VIII C16H2s0s 0.00 2.38 N/A N/A
HMDB0039473  2"-methoxy-3-(2,4-dihydroxyphenyl)-1,2-propanediol C16H2409 0.00 1.96 N/A N/A
4'-glucoside
HMDB0039124  crosatoside A CasH32016 0.00 5.32 N/A N/A
HMDB0037983  cyanidin 3-(6-caffeoylglucoside) 5-glucoside CagHa7O19 0.00 -5.93 N/A N/A
HMDB0040471 isolariciresinol 4'-O-B-D-glucoside Ca6H340n1 0.00 0.86 N/A N/A
HMDB0041176  (3S,5R,6S,7E,9S)-7-megastigmene-3,6,9-triol 9-glucoside C19H340s 0.00 2.10 N/A N/A
N/A Fm R B BE LR E
N/A indicates no activity reports have been found
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