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Abstract: The metabolites in flower buds and blooming flowers of Magnolia denudata were identified by
using liquid chromatography-mass spectrometry (LC-MS) metabolomics. A total of 492 metabolites were
analyzed, and 22 compounds of four categories were identified with medicinal value and their correspond-
ing chemical structure: phenylspropanoids were the most, followed by terpenoids, organic acids com-
pounds and alkaloid compounds. In this study, the special medicinal components and their corresponding
medicinal values of the flower buds and blooming flowers of M. denudata were analyzed, and the differ-
ences in medicinal compounds between flower buds and blooming flowers were analyzed. A total of 9
compounds were found to be up-regulated in blooming flowers and 13 compounds were found to be
up-regulated in flower buds. The blooming flowers of M. denudata have important potential medicinal val-
ue in anti-cancer and anti-tumor, anti-influenza and anti-bacterial, as well as the flower buds in antioxidant,
anti-inflammatory and diabetes treatment.

Key words: Magnolia denudata; flower bud; blooming flower; LC-MS; metabolite; medicinal value
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H & % (Magnolia denudata) J& |5 46 3& 3 4% T
TP RBEAR 22 FL R 22 &8 & K TR AR (Lin%52015), H
W K8 B, b7 R E T, SR B IR
5. A HSWEMEARREE2021), 332 B KN ST
FFRIE

H & 2R 25 A (A B R ok Az
) PEIAILE: B, ARG, %8, LR, B
W, WH B, AEFEN 2R CRENE ) il
BRI, R/ME, 57 EE; fE B I6 A a4
P2 IR, WA AU E =R R
R Py A0 2 B R LA Bt % AF F (Chung %52015);
I\ 22 S R 2B 8y 25 4k & ) (denudalide
Fldenudaquinol) 7] FH F 245 ¥ 221 77 (NoshitaZ5£2009);
AR, T 22 r ) JEL Ay A JEE A FH T B ) 2% I
A (Wang55:2019); 5 7l /& T == 45 & il 78 3 E 4% 22
EFEHEHH TR 2%, 288 FEREF
#%2015; Hu%52018; FE37H1562020), H 3 EZORIFEH
ZNERTPA RS ERE RSN TS, H
T B BRI BRI, 1 R = A 0] T 22 5 e
FEAE = ) 25 F By b, B R 221035 Ok AE i 24
FH %43 2 5 H R AS B

BE & 20 2 o A BRI P R Fg, B I 6 X
I3 BS TR TN BRI AL 2 PR o R T S E I R oK
BT m o WS 20 B AR 2 A BOR T L 2 Fh
AU = P AT 2 1t AN 8 B 53 A, ROAH €3 - o 3% K
FH (LC-MS) AR AT LAAs: I 1 AH G = 43 F E S 1)
(Roessner %5£2001; Dunn%52008; Becker£:2012),
HE— 2 85 AL AW ()RS HE 53 B 358 Rl (Wu 6
2018; Pang%:2016; WangZ52015). AHF 5K HLC-
M 2H 22 70 B 1 K 22 7835 AR AR B 2 i AR
V), RNYZH A R 22 BA 4 M E R &4,
o SRR LU IRAS [R50 245 A & AT 35 A AE
R IR 2 S, Rl S AT RN, N R
24 B R NI Fe g (B R A
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1.1 R B H Rt

1 & *% (Magnolia denudata Desr.) ¥ 1675 g%
THAEZEL H AL LR 582 el (40°00103'N, 116°2025'E)
) HE B =R, R4 KRS R4, JFAERT TR 43

Ao 24 A%]. TEACHAE —I B B R e
BYRIIEZ(F), FdH6 MW E A, R E THRA
AR, T 52 BRI

1.2 R F5%

1.2.1 #mEl&

H R8T fE2E i & PR 80 mg, I
FR(0.3 gL L-2-S RN ZR; 0.01 gL' Lyso PC17:0,
515 I B ) &-20 uL A mL k) FE /K (V: V=T:3);
FE-20°CJH &2 minTi#4, #FEE(60 Hz, 2 min),
FEHY30 min, —20°CE#E 20 min, 5.0>10 min (12 000x
g, 4°C), HL300 pL FiE %+, 285 H1400 uL HI -
IK(V:V=1:4)E G, iE30 s, A2 min. HE
EPEL(4°C, 12 000xg, 10 min), IH_EiE, A
NUARAEFL it I8 52022 pum)id JERE &, FEHER FILC
BN, HEATLC-MS o #T
1.2.2 @iEsHh

Fir A 38 53 253548 AB ExionL it = RCHUAH
(AB Sciex) H: BXQE /=173 # 5 i A (BB KRB
N ED) AL R B R ST, i HE(100 mmx
2.1 mm, 1.8 pum, Waters\ & f{JACQUITY UPLC HSS
T3)iAT 53 B o BhAH: AR NEAEK (5 0.1% FIR),
BAIA 25 (%5 0.1% H #2), #ii#0.35 mL'min "', £
140°C, BEFERES pL.
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FF b BT 5 R 70 K FH IR A7 B8 1 i s
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AT E, 350°C (+)F1350°C (-).
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{i F{ Progenesis QI (Waters &) )% LC-MS%{
BEAT 34T, PIBR IR I 2 5O A1 WA RT b %) &5 2R 3k
BEIEHERR R 0, BN & @ RT A m/z5 34T
W, K5 60% DL F 1 RE R B S T g
B, KM =4S (F 7 tbm/z, {5 B4 IS (A RT AT A
SR PE)IRBUR MG EAR H . Bt g i T AR SR
X L) S5 AR i, R BT O AT A — Ak
B, AU W BT AR i 0T U A % o P A T
FH-Z HENIST20 S A% 5 8 2H £ 12




SLHEAE: R AR oy b 25 O B AT 1997

2 SLWEER

2.1 BEZEMEENR DS
211 BEZHEMRFKEDER ST 7

9 ss BRI A R A SR A&, 5 IE R
BT BRI 15 25 00 R R, S5
7~ H A R AEAS ], DR B B R B B M A RS E
b, BT S 5 BT ELAT T ARV e
S50 0L 1 8 TR RT A 55 A, W 5.5 W T
T B 2 S, R WA [F) S g ZELRE i A AR
VIR AR, (EAR RV BT & B R 22 5

15 TG B B #5210 7 5 AR e R gk AT
= %4343 T (principal component analysis, PCA), 15
B — E R S — FE R R T 2 BT S L
P N34.8%F112.8% (K1), Al & ST I PCARE
TS HUNRX=0.583, 0°=0.8, Pi# HIME I KT 50%,
RUPERET BRI 45 RN, HARE SRR
BLIF, AN [ S5 2H TA) BE A 58 42 00 B85, P4 [A) 22 S
wE
2.1.2 BEZENERR DA I

PAAR £ FME RS (H (variable importance in pro-
jection, VIP)>1F1P<0.05 MRk, ik 75 2492 FhAX;
WICERD), e B AN R B SV a7,
LR EY). AR EY. AR S,
AHZERIMEEIANR S K E &2
RN G RAE Y 5 B SH147.56%,

PCA

miEHB

100

50

PC2 (12.8%)
o

-200 -100 0 100 200
PCI (34.8%)

E1 BEZREMERRIFIER S FH(PCA)
Fig. 1 Principal component analysis (PCA) of bud
and flower metabolites in M. denudata
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Table 1 Metabolites types, numbers and relative percentages of M. denudata

e #H H 5 b /%
2K R J3M A% (phenylpropanoids) 186 37.80
1 241k & P (terpenoids) 48 9.76
IRk ) (alkaloids) 23 4.67
WL & W (organic acids compounds) 13 2.64
&AWL &%) (oxygen-containing organic compounds) 30 6.10
B HLZ3 1L &%) (organoheterocyclic compounds) 12 2.44
H LR AL A ) (organosulfur compounds) 2 0.41
K4 Z5W) )i (unclassified substances) 178 36.18
Bt 492 100.00
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Fig. 3 Chemical structures of medicinal phenylpropanoids of M. denudata
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Panda £l Kar 2007; Zatuski%%2018; Shaw £ 2003;
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FH(Orfali%$£2016; Luo%$2019; MousaflPetersen

2009). LA E AR 2L ACE AL BTEE, £
B 1 2240 75 FE e DU S PR h A B (e
LA E

A3 WF 50 % DA B2 2 3-O- 1 B HF 7] 471 35 1 (Saf-
wat5$2018), Hl FINEB A Bt & /e, nl 1l Fi
YBIT R BOR B T I (Yan %2018, 2020),
WA I A 0 7 R0 £ 1R ) (Garcia M1 Spyropoulos
2008; Mani%$2020). LA 2 b & 7EARES AL
s AR, HAEPUR S buw 3 B AT
N .

FUT L M R 3-O0-FibEE . H T AR A
J2 T 18 97 BE R 9% (Ghorbani 2017; Makino%
2013; Cao%%2021; Verma%$2013), UL FAh-&M#EH
EERE R REEZ, LEE R KR
R AR BUCRE o

T G R IRYR O UE SEFEA = RHED A7 TE,
U MAD KW P2 A AL R 22 () B 22) P 4y 35 45 212
FERBUED, nHlhe-REE-T-REFTER
F16,8- — HH IE-7- 23 5 &K (Yang%51994); )\ H
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Table 2 Main medicinal compounds of M. denudata
&R RV EA N VIP{H WA A S SCik
KNEH F4 T (rutin) 11.83  HUWEIRIA, Prss, PrEie, mamy, 45 Ghorbani 2017,
PRGN R L P At A= i Budzynska%$2019;
;1097 B« B R SEER s 1 HabtemariamF/Belai
TR AR RS A bR JERRE BT 2018; Habtemariam
e MASCE AR BRACHKE; 58 2016; Abdel-Naim%§
S 1 AN S e A5 2 FhoBE s R ILE;  2018; 22K 1112013;
Pk R kA D s ATVE N RE S S 10 45 Olaleye®2014;
¥ IR (g 4 ) 55 AlmeidaZ42012;
Deschner%$1991
H L (glabridin) 1122 %tk CarmeliflIFogelman
2009
1 J5 % (chlorogenic acid) 8.06 AL, PUIE, CEMRY, PUA, PRLAR, Naveed452018;
PUAERE, B R, LAY, Pum i E, TR A<52015
B B H AR 2 R Gt
VT 332G B S 4.46  PUEAFITIRS A EF5K MullenZ52002
% [cyanidin 3-(2G-
glucosylrutinoside)]
I (umbelliferone) 337 FRMAERIBTEACE U YRR, fRE 4 SarkerlINahar 2017;
JfIDNA %52 S A6 45110 GargZ%2020
EEE 319 b OrfaliZ52016
(3-hydroxycoumarin)
Wi e 3 3-O- R i 311 XNEEMBUKMA HEZEER; & Amroun%$2021; Lee
(quercetin 3-O-glucoside) B YRR ERIBITENE )1 pudBUER;  £:2015; Makino%:
FOBE R NPT AAE F 5 05 g 25 K [R] 2013; PandaiKar
T SRR R AT RS W HHI A EEE 2007 Lee552016;
Jlz 45 B AN B L v T Safwat®$2018
Al FE % (cinnamic acid) 2,16 U 6T ERIKIA A 2E Mousaf/lPetersen
2009; Garciafll
Spyropoulos 2008
Sl F (isoquercitrin) 1.86  PrEaALT, Py b, Huae, Pum i AT Orfali%$2016; LuoZs
PRI, P RAUE; B oy el 2019; Valentova%s
I, JEEE, GO ML, B PRI A R 2014
INA SR N EZ L A= E /A (2
TN EBI 1.80  BLUEK WREANAIT BALRUEOR B S Zatluski%E2018; Yan
(eleutheroside B1) &Y 42018, 2020
A i ¥ (bavachin) 1.54 P A ORI IR S 1 Nepal252012
HE *A (gancaonin A) 146 BITHEIRI Cao%52021
WIERR (caffeic acid) 123 PUERmE; Pra R RpT MR #E 7). Mani%2020; Olas
2020
HEE/REA 116 U ER; bulhie, HuR R, SIAE Mt BREESE2021; BRIT 4%
(licochalcone A) T L 0 U U R AR 2013; Shen%:2014
G- ¥ (aesculin) 113 BRI R R R R 14 Ty 25 1 ¢ Qun%52016; Martin%%

1990; TianZ52019
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Rty By G FR VIP{E EEZHMME 27 Lk
ENIE S T % (eugenol) 110 b A g s 1 Ogata 2008
Ft BL%5 5 (isoscopoletin) 1.06  HUHAL. e BrHURIRBE MpERIP AT Capraf$2010; Shaw
YEHL; BUOCT5 RAEF; S /B A 4] 4§2003; PandafliKar
BOFRRL. BEOEREEA (IR R 2006; Kang%£1998;
A B IfORE O 1 A PanZ%2010; Manuele
2:2006; Lee252010;
Verma%$2013
il 24 Rl A TG (physapubenolide) — 3.27  HiJlf MaZ42016
)2 =y = R ARA 1.28  FisE Iskender%:2016
(myrtucommulone A)
HHLER Z8 "7 J#% (quinic acid) 3.99 ik Zhang%5:2020
BRABNE AR L15 Py Smirnov&£2012
(glutamyl tryptophan)
LETR N- F L i i 422 Rk StohsflIHartman 2015

(N-methyltyramine)

salicifolia)F I 1 7 5.2 2:W) i (Tsuruga®:1991)
AR FURIAE A £ 208 Sleac P A2 E B R
KB, 73Tl A3 -2 A R (K3). &
SERFY R BA BRI PUEAMERE, FT1EH TROS
(T R B, B s B3 2R S A A -
BOHTIE AL K IZ RGP ] R 37 4 fu DNA 452
S AL 175 (Sarker f1Nahar 2017; GargZ£2020), JiiF
SEAE [ i B Ao U7 T B T AE B 245 FH D RE

H & == 3R E = IS IR —, A
W T HAL 7 S e h 2 AL &t 47 748 HLS
B AT, XM P E A E R A
kR X fealE A ST, AR
BT R FE, EhUE SPUME . SuRERSiE
PR EEREBAENH, AR =R EEDUEAA LT
RAFE RIS A BB EAER . 28 b, AT
7R T H R AR TE AR A R R 25 F i oy S e 2
FME, FHXTFEEE M ACZ 125 F oy 22 Stk AT 1t
bE, A R =R I R SE At T HRE ¥ .
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