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DL A R S 0 R 22 RS K R AR A )
Wi 2 BA &A% H RGPS I EEED
M W0 E 22 (Michelia alba) 716 75 & % (Michelia
compressa) ¥& 1M I PT H B 35 M. O A
(Michelia martini) 2 > #8570 W 1935 K 3 1E AR A0 FI
A P SI2 56 T S R B R PR 0 A R IS PR
YU HAT, A RAR SRR FEE PR
BRSSPSR T 0% T B SRS T A
SIS T FIT A8 1 AR LA AR e s A ek A
3 P AR A RS R, K 28 R ZE T
FEICKS I, 38 I GC-MS F3 A kG i o B 4% R ME LA
FEER AT R T 0T oo 5] 6 A0 Y G IR AR DA R
B SR R LA R FH A R [ B R AR
B2 I 0% T 8 IR N FT 3R (L B AR AR A

1 #MR5RE

11 #RS5IRF 202164 A FilEAREOTR
BRI R AT, WA 10 47 10 A0 ol 7 S 16 35 1 1
BELCR RN o MR N4 A THIES AT
HLAEEMNAA FPRE T . LB TaD Y
NP B A 252 A IR A 7] s — F R IE AR (DMSO) = K
B EAEAM TABRA T B R AN Fa B R
U PR A R BEIR SN T PR R R B IR A
] 5 o] 25 W A X i 2 R T - oo D- MR ) 5
(PNPG) :Sigma Chemical .

1.2 UBR5EE AU R - ek I 4 (7820-
5977 ZHAR AT, 3K EH ;4K 2 Dy RE R AR X
(Synergy H1) : Bio-Tek, 3¢ [ ; HL 77 (EN2062) : I
M RAFRE R F AR A A A (98-1B) : K
BRI AR A A

1.3 ARESEEMEE o s SOt e
A F R g ol i AT BY R AL 3 R 280.5 g 4K £ AT
589.5 g M v 43 il TGk (5 JEC e i Fh i N Z8 1R /K IR
HEAT K ZE RS TRAR B, B 5 e 223 B 8 h 2
TS TIN5 RS B R ORS hE , R kAR
BV gt V=101 2B I TR E A 2P 4
Tk 56 4 ¥ R 5, PR HORS i1 5T & 3R A9 46 &R il
0.30 g, M 7 K i 0.28 o, 32 HUE 73 51l 24 0.119% #
0.05%. Rkl B8, B TUKH 4 CORAE .

14 GC-MS 73#r &t~ (3l 21 - R HP-
5MS 5% Phenyl Methyl Siloxane (30 mX0.25 mmx
0.25 wm) BPEF 0% B 40 8 A FHIR AR T A iR

50 °C, LAS5 °Cemin™ FFE 2 310 °C, £ FF 10 min; i
b 2 N 250 °C 5 3SR R 4l He (99.999%) 5 A
Al & 43 kPa, #0< (He) Jii& 1.0 mL-min™'; 3 ¥ &
1.0 wL, HERE 7 R AN 3 S RE , ¥ 55 28 IR B (1]
N4 min.

RS PR (EDE P, L FREE
70 eV, $2 1R 280 °C, B+ YR I B 230 °C, PUZLAT
5B 150 °C, W 7 XOUARAE T , B A5 38 L
1 718 kV, Jii #4347 [ 9 40~800 m/z.
15 o-EETEEERAIELIEMHAGNE KA PNPGIE
X6 R A F0 S AR E HE AT oc- 81 257 A I8 0D 6] 3 2 0
SEDT . ) 0.1 mol-L, pH6.8 B 2 h 22 v 18 W
(PBS) ; FI| FH PBS ¥ i oo— ] %1 BE T G H1 0.2 U mlL™
o= ] T VA IR 1) 2.5 mmol - L7 1) PNPG ¥ 5
DMSO YA AARECH 1.5 mmol - L™ 4288 5 8 BAVA AT NI
PEXT B, U R RE S BT LR IR N 3 g e HX
450 wL o~ & HE E AT S 45 WL AFIIRE SR
HRRE], 2 AT RN AS B FR A2 N 45 WL A530
FESRIR G IRE D , M  45 L DMSO ¥,
FHEMEXS RECA 45 Wl 488 S5 2R VA, 7E 96 FLARUR BE
15 min J& , 72 A AU JE ST HE AR 0N 40 L PBS ¥,
ISPk st HER 8 A ot R DL AR AR A i R R N
40 pL PNPG ¥, J 8 15 min Ji5 E 405 nm 3 R
ERFLIIOLE(OD) . AT -
ODy,~ (0D~ 0D,

(oDy,-0D.,)

A, 0Dy B BRIBOG BEAE s OD 4 : AT
(IR G BEAE s OD o ASF RS S RO FEAE : OD 2 &
1% R R O FEAE
1.6 HEZIHS9Hh A RBESHTIR K
FH SPSS 26.0 #1247 B R 25 43 #T (One-way ANOVA)
FRB B # 36 (Duncan” s test) JF HE 17 318 H #5 (P<
0.05), 45 R LSS bR 22 KK , K FH Excel 2022
AT 34T J5 B A AT A E AR

2 HERS55Hh

21 FWMEHIEERS O 1% iR GC-MS %
X FE AL AN I RS i 6 46 252 R 3 HEAT 70 T A5
B LERURIH By BRI )L B R i B (B D,
W T AR I — A T ST E AL S VIR X
B, WAL R R LS 'SR IEK L.

% = x 100%
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12, £ DR B I 8] 0~25 min A B TURANIE T @ AT A QUK EE . O B I AT FE 15~28 min AL &4
MAZ AV &, fEOR B[R] 25 ~40 min P, JER0HE  EZONMPERESEM . APIRIME K % 5E H
R U 5 AU TR AR R o AR B ARSI 55 5 0 3% 21 99.99% A1 100% , 5
(100 42 5 e R U i vy o R AUEE T AR e AR B M BAE Dy g OSB3 A A g i 0 )

PR B 18] 20 min 2247, FARSE 09370 39 M B-4L35 24
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A. {E 4K Flower bud essential oil B. M 4§ Leaf essential oil
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Fig. 1 GC-MS total ion flow diagram of the essential oil of M. shiluensis (A) Flower bud essential oil (B) Leaf essential oil
#x1 ARSEREMM FEREDHERK

Tab. 1 Composition of the essential oils from buds and leaves of M. shiluensis

PR B4 I 18] /min AHX &5 5%
TR Retention time/min Relative content/%

9T AR Moleoular
No. Compound name formula et Ty et - -
Flover | " Flower | "
bud bud
1 8-Elemene 6-# 7 /i CyH,, 16.432 - 0.65 -
2 B-Elemene B-1 7 C,sH,, 17.887 15.032 9.7 1.98
3 (-)-a-Santalene (-)-a-18# F I CsH,, 18.557 - 2.12 -
4 y-Elemene y-# & i CsH,, 18.896  16.035 1.35 0.83
5 Trans-B-bergamotene 5 3\-B-1 554 C,H,, 18.943 - 2.98 -
6  Guaia-6,9-diene 6,9~ fil] A C,sH,, 19.151 - 0.58 -
7 (-)-Isoledene (-)-F WU C,H,, 19.299 - 0.8 -
8  (E)B-Famesene (Z,)-8-4= 4 X )i C,sH,, 19.43 - 2.07 -
9 (+)-Aromandendrene (+)- 75 C,H,, 19.62 - 3.06 -
10 y-Cadinene y-FL¥A N C,sH,, 19.982 - 1.38 -
11 a-Curcumene a-Z2 35/ CsH,, 20.13  17.257 1027 2.02
12 (Z)-B-Farnesene (Z)B-4x & W C.H,  20.189 - 3.48 -
13 Zingiberene o~ il 1 C.H, 20409 17.602 2.86 2.84
14 B-Maaliene B-E #i )i C,H,, 20.587 17.708 3.41 2.52
15 B-Bisabolene B-£L 1% £ C.H, 20771 17.898  10.64 2.7
16  Butylated hydroxytoluene 2,6- T 2% F ) C,H,,0 20836 17.952 0.72 0.44
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432 1 Tab. 1 continued
PR B4 I F]/min AEX 5 5 /%
- - Mﬁjjﬁar Releriion time/min Relatw: content/%
No. Compound name formula Fjlrfvgr = F—ﬁgﬁr i R
Leaf Leaf
bud bud
17 B-Sesquiphellandrene B-1% 27K 77 #i C,sH,, 21.104 18.225 3.22 1.67
18 Elemol Ml CH, O  21.703 18.824 0.94 4.4
19 Spatulenol 4 JiHE C,H,, 0 22403 19.436 1.37 1.71
20  Guaiol &EIAEE C,H,,0 22878 20.112 548  25.22
21 Eremophila-9,11(13)-dien-12-ol £ B B£35%-9,11(13)- —#-12 C,H,,0  23.05 - 0.98 -
22 Zingiberenol 2% C,H, 0 23181 21.934 2.63 0.44
23 y-Eudesmol y-F% i C,H, 0 23383 20.706 0.7 3.12
24 (-)-Globulol (-)- 15 % C.H,0 23513 19.578 3.59 1.56
25 — 23.733 - 0.65 -
26 Guaiol acetate 8} 2. TR NS C,H,0, 23.798 - 1 -
27 Aristolen 5 JEA4 I CsH,, 23.935 - 1.39 -
28  B-Eudesmol B-F% 1 C,H, 0  24.083 21.109 2.08 3.8
29  a-Eudesmol o-#% M % C,H,0 2413 21181 3.5 2.79
30  Caryophyllene oxide %4417 77 # CH,0 24326 2565 24 0.39
31  Bulnesol 5@ GIARE CH,O 24439 24.439 3 11.76
32 Trans-longipinocarveol UK M7 i C,H,,0 25.015 - 0.9 -
6-Isopropenyl-4,8a-dimethyl-1,2,3.5,6,7.8,8a-octahydro-naphthalen-
33 2-0l CH,0 25318 - 0.89 -
6-57 N )i :-4,8a- 1 2E-1,2,3,5,6,7,8,8a- )\ E Z5-2- 187
G e e G ORI
4-(2,2,6-Trimethyl-7-oxabicyclo[4.1.0]hept-4-en-1-yl )pent-3-en-2-
35 one C.H,0, 25.864 - 1.01 -
4-[2,2,6- = HHE-7-%6 7% - F0[4.1.0]5R-1-FE]-3- T #i-2- il
36 Valerenal 4 HLIG 4 C,H,,0 26232 - 0.53 -
37 Isoaromadendrene epoxide “7F & i FA S ALY CsH,,0 27.033 - 0.63 -
w TR e oo me - ow -
39 (Z.7,7)-18,11,14-Heptadecatetraene (Z,Z,7)-1,8,11,14-+-L5% VU 4 C,,H, 28.73  25.893 559  13.54
40  Bicycloelemene MUFFHI 74 C,H,, - 13.631 - 0.89
41  Caryophyllene 417 C,sH,, - 15.649 - 0.9
42 Alloaromadendrene 757 C,sH,, - 16.652 - 0.68
43 y-Muurolene y-4% % JH i C, H24 - 17.05 - 0.38
44 Germacrene-D K4 )L4%-D CH,, - 17.151 - 1.45
45  Bicyclogermacrene XA~ KA % 88 51 J% C,sH,, - 17.542 - 1.46
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#1321 Tab. 1 continued
PRI 8] /min HARX & 8%
Retention time/min Relative content/%
49 AL ol 16 o
a B L
No. Compound name formula = R
Flower Leaf Flower Leaf
bud - bud -
46  (E)-3,7,11-trimethyl-1,6,10-Dodecatrien-3-ol J2 =~ F6 1L A C,sH,0 - 19.216 - 2.81
47 Viridiflorol &4 AT /2 B CsH,0 - 19.756 - 5.71
48  2-Ethylbutyric acid, phenethyl ester Z.[ig 2 Z. i C,H,,0, - 20.949 - 0.57
(E)-1-(1,3-dimethyl-1,3-butadienyl)-2,2,6-trimethyl-7-oxabicyclo
49  [4.1.0lheptane (E)-1-(1,3- = F3E-1,3- T Z4dk)-2,2,6- = 3E-7-5  C,;H,,0 - 23.121 - 0.48
ZR XU [4.1.0] Bt
50  (-)-Spathulenol (-)-H7 EL 1 C,H,,0 - 23.513 - 0.39
51 2,2"-Methylenebis|6-(1,1-dimethylethyl)-4-methyl-phenol CLHL0, _ 35.265 B 0.56

2,2 -V XU -(4- FP -6 T 4K 1y )

FE IR AR ENZ RS

Note: “~” means the component is not detected.

AT ARG i rh 37 B E 39 Mk
Ay (R 1, AT A 5 45 4 AL 35 36 A% 2F i Al
3ANHARKRAIY BT . 64K L 2 PR AE
AR K EWIE RO, HoR B Y )
(10.64%) - ZEF 5 (10.27%) B- 1 F5 45 (9.70%)
(Z,Z,7)-1,8, 11, 14-+Hm UM (5.59%) B A A
B (5.48%) AT & B o s HL, 19 17 B[R] 43 544
IRER S i I A : CHL,0 1) 8 B [F] 3 S 4
PEAT A3 G B2, 2 B3 2l Ak 02, 1 b
20 By 2 L 1M R 2 5 B 2K 5 G, HL0 1Y 8 M [ 7
FRIRE T RE R . AR A RS T R
% e 31 MBS (R 1D, B w2k
G, FE RS IR EE(25.22%) 7 AR RE
(11.76%) « (Z, Z, Z) -1, 8, 11, 14— & B I 4
(13.54%) [ 1aR-(laa, 4B, 4aP , Ta; 7aB, 7Tba) ]-+
S-1, 1,4, 7- VU B 3L -1H-2F 75 4 [e] K 5 -4- %
(5.71%) - ¥ M- B (3.79% ) \B-Fi - i (3.8%)

y-F I EE (3.129%) % . RS I AR CgH,,
(13 F1).CsH,,0 (4 F).C ;H,0 (10 F)3 F [ 5 57
FaAA , C s H, 10 13 Foft 5] 53 S A4 A 3T 9 65 ~F= s A 2 4k
B C s H,,0 B[R 73 S M R AT 2 M %5 e il i 2
LFp s A, LR F 5 2K 5 € H,e0 I [H]
I3 AR E A R .

VR 2 Frow , LRI ok R 2 A TR
(AL oy AR & Lo RO & B 22 57t I RIS
WA WA 184, BAIKEE . 7 B AR -2
HIEEEEN S S RAWEZER . WA AR
(147 2H B35 AT RO I 28y 8, A6 Hp A 0 e 2
VIR A 18 A~ (65.55%) , B- 41 1% 25 )& - % 5 I
DA K B- M 45 M v EE oy, BER YA 14 4
(27.82%) , ¥ &I = I R B EE . B-Ma A I L
A e e AR A G g R U R R U G % T e T
R, X 5 45 R = AN R R R 5 D) A
KUl B2k iR T 2R, ZHME TR

x2 ABRAREEMMHANEERS

Tab. 2 Main compounds of the essential oils from buds and leaves of M. shiluensis

i Wik 21% /% ENVA B2K/% /% W2/ % HAt/%
Part Olefins/% Alcohols/% Phenolics/% Lipids/% Aldehydes/%  Ketones/% Others/%
i 65.55 27.82 0.72 - 0.53 1.64 3.68
Flower bud
) Leaf 33.86 64.76 1.00 0.57 - - 0.39
T IR AR RN Z R A
Note: “~”means that no such compound is detected.
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2 BRAR /DN B LR o- 25 B0\ B-L0 K 245 0
T Z2 B S AT AE 1) S M 22 A AT B A B M4 1 -
1 2 B I I A B A — 2 2 . Zhang
SV MO R TR I AN BUA I R A
VAT DA 155 oo 260 08 EF B (0 4 o ik A i
o EBIRIR Y TE 144 (33.86%) , & i i 1
JT a- LM, BERYI A 141> (64.76%) , F EE BT
BT e mAIARREA T OVREE . B AIKEEA S
AOUAREE 2 — KL u MR B EE  As is Idm &
Y, BB G W) 2 B BA Tk 1R B 1 T 410
T S FLR A A IE B RS 2 i BE T 1 C-10 AR B mT
REEA EEMPLRIEERS., G AR, @I
B R DA 1) M2 [k 4 o 22k 1) e s 90 4 FH 24
22 MAMERNT - BEEEBROMENEE A
T £ 58 A6 & A e B0 RS TN o - T T B T I
(0.2 U-mL™) B4 1] 28 WL 1 2 ] 30 3% 0 03K S
B2k R, DL4 2 7 3 [1C,=(20.55+2.66) pumol +
L T B A 56 B, 88 P 922 A R 11 o B VR P AE 0.75 -
L7 ) oo~ 81 28 0 I 10 00 1) 6 35 H BB R 1
BOhN . S4WREE I3 o LI, RS S R
X} o — ] A B G 4D ) 2R A B 87.13%, 1C,=
(0.7320.04) g+ L5 1.4 45 I R o= 2 % 1 15 1)
I N 72.27% , H 1C,= (1772007 g- L. X F
B A R S e A B R (1 — Se R v R B —
SE T % A VS M, L B R R I 0 A 2R A
TACEL R K A ) 22, X BRI B AT AR 2
TR R 5 R R A TR KR A T
HK BR AR N Bl 5K A W 4 B gk AT
ou- ] 265 R 1) 1C, B 9E 3R BH L W 25 5 2 (Mlichelia
macclurei) [0 i1 3% V£ 55 M 2.3 5 1G5, 4 (0.69+0.06)
g- L7, H W2 2 16 & % (Michelia floribunda) [1C,=
(1.33£0.12)g- L' ] VIR th 7 2 (Michelia maudia) [1Cs=
(1.61£0.14) g- L'« 'k B & %€ (Michelia chapensis)
[ (3.15£03D g L")\ &8 & % (Michelia compressa)
(ICy= (5.33+0.34) g+ L) Fil i) ¢ 25 2% (Michelia platy-
petala) [1C4,=(6.26+043) g+ 1], FIE T 4R B &%
WA B SRR B VA 2 A ok 5 SR R I -1 67
RG22 A m e . R RS B
PRI — M (AR RE S8 2 11 8 A i 5 SE SR U TE =
I7 A I A 25 W0t R S AU T R 7R S
B o Aok B S A 1) o IR P I — R,
Al e SAEYII AR KR VHREUA TR LA S SR T 50

100
90

[ K

it 2/%
Inhibition rate/%
wn
S

L de d e de d <
20
10t H
0 0.023 0.047 0.094 0.188 0.375 0.750 1.500 3.000
HPE/ (gL
Concentration/g- L
2 MERERIHIZRT ik
Fig. 2 Inhibitory rate variation curves of leaf essential oils
AN[E) BRI A B R) 22 7 i 35 (P<0. 05D«
Different letters indicate differences between treatments

(P<0.05).

b

20: d d f d £ c

o [T 1 A 1].1

0 1 1 1 1 1 1 1

0.023 0.047 0.094 0.188 0.375 0.750 1.500 3.000
W (g1

Concentration/g- ™!
3 TEEETHRINE R T
Fig. 3 Inhibitory rate variation curves of bud essential oils
ORI 3 A B 2 5835 (P<0. 05) 0
Different letters indicate differences between treatments (P<0. 05).

ﬁ‘ 3‘%[27728] R
3 it

o= ] ) Y IR 0 ZROBE B /K R D mT R
T ERURE DT AR 1 N AR B K AL S D . 2
LU PR A I BE A AR B K AL & P
P 2, AT IA 2 PR AR 5 IR A H Y KRR
KU T oo H81 0 W Y 400 1) ) B A 2 ey b B
F/INGEAIG a5 R S8 il A0 1) 50 ) B9 A RSO BILAE R 24

it 2/%
Inhibition rate/%
wn
S

g £ B4R RS 1) J 7 43 BT R 5 5% R AL 9 R el oot
o= R R T AR A6 1 () R T

AHIFFLIE T GC-MS X A i B S A AL A (1)
R TR AT A 28 B2 2 T DA B 5 1 S R
(1) o 6] 220 B EF B A A VS M . AR AU R, fEAE R
FVIE R [0 RE T 1R 4H S o AT R 43 S A 3 39 AN R
31 AN R 5 AN A G Tk 110 2E AR 2 DA% 2
i B R AR P i R o &, X SOk [32 14
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24 2024 4

AR ABL , LT 2 R e 2 AH 0 7 B 1) 22 = 2 Xl
PR AORE T () BB R A . TEEL AR KR BN
& AT AeS A 2R g B R TR TS R I R A= 4
UG LA ¢, T H A AEs ) J7 20 BT
FER M3 1 73 I A A 2 ma ™ PRANE AL K
AL A AT — € BRI, A7 18 s — 3, 7y
5] o T R Y 58.06% 48 A ) 46.15% , 6
IR AT 18 A, LA B-LLI 2450 - 22 I -
Ty i UL S B-HE 2 M £ B s BRI 14
B, & & fmn e AURREE ; Ko B-W B A7 4E TR
ZHE KR YE RS kb EE RS
JHFJa A0 B R R T, % s 4 B A PO A v 1 5 TR
Pt ] e o P A SR e P Bk )
TBRIT IR s i B R SR VR T I e B (R 24
RS, BRI M AN ZE M R ARG T i L) 3
BRSy , O RE B A — 2 U iE > g-#i
B Ja B e 20 B AR, iR T Bt A B A T
— PR A I SR B S AR )
T TR A 2 B RN 2 s e S i, 32 B
BLHE B- M7 05 T QR ESE Jl o), I KA LA
B AU 5 RIS T M A B A IR SR TR
FEARW. M EEGREEYAG 1470, 3 ERER
VI 140, = EEEERY) 0T 2 R QBN S i IR
B, EAIREEREY BARAE A T3 A A, R T3
ZINEHH o it B A B S PR A

At B S AR A P4 A IR oo ] 26 B LT
4 1C.50 1E 43 731 N (0.73+0.04) g+ L' F1 (1.77+0.07) g-
L7 48R e T AE R I AT e PR A 5
R AR KR A P B S, 3 5 4 e S T A
2 [P ZEFIAR H B FE T I 98— B30, BRZEFIAR (1)
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Analysis of the chemical composition of the essential oils
from floral buds and leaves of Michelia shiluensis and their
inhibitory activity against a—glucosidase

QTAN Changing', WU Wentao’, CHEN Jian', SONG Xiqgiang’, ZHAO Ying’
(1. School of Food Science and Engineering, Hainan University, Haikou, Hainan 570228, China; 2. Key Laboratory of fcMinistry of
Education for Genetics and Germplasm Innovation of Tropical Special Trees and Ornamental Plants/Hainan Key Laboratory for
Biology of Germplasm Resources of Tropical Special Ornamental Plants, School of Forestry, Hainan University, Haikou, Hainan

570228, China)

Abstract: Essential oil was extracted from floral buds and leaves of Michelia shiluensis (M. shiluensis) by steam
distillation. After treatment, the components of the essential oil were determined by gas chromatography-mass
spectrometry (GC-MS). The GC-MS analysis showed that the main components of the two essential oils were
sesquiterpenes. A total of 39 chemical components were identified from the essential oil of floral buds, of which
three, B-bisabolene, a-curcumene and B-elemene, were the highest in relative content. A total of 31 chemical
constituents were identified from the essential oil of leaves, including guaiacol, isoguaiacol, (Z, Z, Z) -1,8,11,14-
heptadecatetraene, and so on. The relative content of alc cohols and olefins is an important index to distinguish
between the essential oils of the floral buds and the leaves. The components of M. shiluensis essential oil were
analyzed for the first time, and the inhibitory activity of M. shiluensis essential oil on a-glucosidase was
determined. When the mass concentration was 3 g+L™', the essential oils of the leaves and floral buds had an
inhibition rate of 87.13% and 72.27% against a-glucosidase activity, and their ICy, was 0.73 + 0.04 g-L™" and
1.77 £ 0.07 gL', respectively. M. shiluensis essential oil has a strong inhibitory effect on a-glucosidase activity,
and can be developed and used as a hypoglycemic efficacy factor, which provides a theoretical basis for value-
added utilization of M. shiluensis resources.

Keywords: Michelia shiluensis ; Essential oil; Gas chromatography-mass spectrometry ; Chemical composition
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