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Abstract

Objective: To isolate and identify the lupenone in the flowers and bracts of Musa basjoo, Musa pa-
radisiacal, Wild Musa basjoo, and establish a method to determine the contents. Method: The iso-
lation and chemical structure identification of lupenone contained in the flowers and bracts of M.
basjoo, M. paradisiacal, Wild M. basjoo were performed by silica gel column chromatography, mass
spectrum and nuclear magnetic resonance; HPLC method was adapted to detect the contents of
lupenone in the flowers and bracts of M. basjoo, M. paradisiacal, Wild M. basjoo. Result: The lupe-
none was isolated from the flowers and bracts of M. paradisiacal, M. basjoo, Wild M. basjoo. The
average contents of lupenone in the flowers of M. paradisiacal and Wild M. basjoo were signifi-
cantly higher than M. basjoo (P < 0.05), and the average contents of lupenone in the bracts of M.
basjoo were significantly higher than M. paradisiacal and Wild M. basjoo (P < 0.05); the lupenone
content in the old flowers was higher than that in the tender flowers of M. basjoo from same plant,
and the lupenone content in the old bracts was higher than that in the tender bracts of M. basjoo
from same plant. The lupenone content in bracts of M. paradisiacal, M. basjoo, Wild M. basjoo was
higher than that in bracts of the same plant. Conclusion: The assay method established in this
study is simple, rapid, accurate, repeatable and specific. It can be used for the content determina-
tion of lupenone in the flowers and bracts of M. basjoo, M. paradisiacal, Wild M. basjoo.
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1 Hl

T8 Musa basjoo Sieb. et Zucc. N EERI B EJE 2 A TR, EESKRE L[], HAeER
RGN T A EER, BAERMES. \LBFRENR, BET (SME R, RIEAM I ER
HEY H[2]. WFFT R B AR AT ] o- 7 AT PP BE(a-Glu) . BRACRE R /N R s BB . BT . BEURSSAE
FA[3] [4] [5]0 UbAh, EREAETEFRE VG R i X 1 AR /e 0 2 AN 5 AR A 25 W I 2444 [6] [7] [8] [9], =
0 WAL, HERHVR. BeE, MR BAEREIE. P R, R SThRL,  RIEHE SR
K0 LR TT REMRAS 22 R0 S808,  ELREAE IR il LY 5 A S0 98, HE It DK B0 T-I0 77 8 B
A 7836 B e R AL H A W SR O B pE . 919 if i /6 A 1] [20]

VR ZH A A E R AR P 20 B9 PR = s 2 P B R [11], L EAT 40 a-Glu. ZBEAR B IR S (AChE)
VIR AR R IR 1B (PTPAB)VE M S H A E L, X R A 1 2= e & i IR TRDRLA 510 2 BUWE JR v
R ERBR 5 AR SR [12] [13] [14]. LAk, B FER W EIRETEME REALES BAT 0] a-Glu W& 1 Kb
PRIFIGVERI[3] [15] [16]. PRIk, AARFTERELLING] a-Glu WEHEER R B S5 E P R TR G ¢, HuERF
S AT S E AR F B BURE R IS T A R R G, A SEI N B R AR A R B SR, R
FH HPLC %) H & 2t ATilE, 5N T [FERHA B Y7 £ (Musa  balbisiana) f1#f #£(Wild Musa basjoo)

ik
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(AR vh, DU SRR R bR 35 P 1 43 R 5 24 P 8 B 3R
2. MR 5LE
2.1. #R5R5F

R, U, BEMEMGHAWET ™. TR T SNEIX), S5 REAFRREZ %
B EAERS BRSO R TR BPREITRACTEE S s PR IR R (B R R 2 K 2R 2 43 A Sk
A, 4 >98%). 200~300 HAiEE G (LigHE B THRAR): 8. WA EEai(cEE TEDTA
NFE]); BT 5% L. ATHEE . 2R 2B ST AL N I A A M 4

22. UFESERE

Agilent1100 = R0BAH A (SE ), 5 A DU oI R IGe il R 4 AR IR AR . B 2hdE A28 : NOVA-400 MHz
TR LR (Varian A F), TMS WER: HP-5973 (X (B 3F): X-4 HU i st (b BURHEAL 3845 TR
Al); AL204-1C/ T3 3T R F-(METTLERTOLEDO {4 # F BRA H]); HS-10260T 7 ik i P L (R v 1l fi B
FHE R BARA ) HH-6 FUR AR R/K AR (F MR AT PR A F]): DZF-O HUisk e 225 4540 (b5
S Is A PRAF]); RE-5210 ekt 2 R A (o AL EE ).

3. KRTESER
31 HEMSTHR

311 ey ELk

ST . TN B ENACRE T FER S 1.5 kg, I 95% Z BRI (kL 1:6, wiv) 1K, g,
HEERNE 5 Ik, GIFIET, BCBEIRRGERIRE, S ATHE ZBR CBE R, B R, 1930
B, SRR OESE, LUAME - 28R 288(100:0—~100:0)#E4TEEEEVERL, ARG 2 g kG 56,
G IR HRIRITAR, o0l I OE RIS 20 & A Gk, FJOK QR T BEE MG R REHIRE . &4
REMET 60CHI AT TRAANME T THREERE, [REE, &, BFEMIEANEN b O asRE R
WEY, ¥ A EsHIRE S & IHMT IR S 2

3.1.2. HBSHREREWEE

B, FRE. BFEREAE f b3 1) B OEIR G B B A R AR R A a5 2R, Has Ran R .

s, mp170°C~172°C; EI-MS m/z: 424; 1H-NMR (CDCI3, 400 MHz): 84.68 (d, 1H), 84.56 (d,
1H), 51.07 (s, 6H), 81.67 (s, 3H), 81.08 (s, 3H), 31.04 (s, 3H), 50.96 (s, 3H), 50.94 (s, 3H); 13C-NMR (CDCI3,
125 MHz): d 213.4 (C-3), 150.2 (C-20), 109.4 (C-29), 52.2 (C-5), 49.9 (C-9), 48.7 (C-18), 47.1(C-19),
46.0 (C-4), 45.3 (C-14), 41.6 (C-17), 41.0(C-8), 36.0 (C-22), 35.4(C-1), 33.9 (C-13), 32.8 (C-10), 32.7
(C-16), 31.4 (C-2), 29.7 (C-7), 29.2 (C-21), 28.0 (C-15), 27.2 (C-23), 27.0 (C-12), 25.9 (C-11), 24.9 (C-24),
20.2 (C-6), 19.1 (C-30), 18.6 (C-28), 18.3 (C-25), 17.9 (C-26), 10.7 (C-27)-

I 5 SCRRAROE B S5 AR AL 17], BER AN G, R, B WEMERIE A
oA P e S .
32. &, BE FENEMERPHEZENSENE

3.2.1. BEEYt
1) WKRERH
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URBZH AT IR A HPLC i ¢ UPLC VAN 8 ELAE AR P 2P i S 1Y 5 5[ 18] [19] [20], Fedpe £ A s K<
o4 206 nm, AR SEEG N 22 9K SR AR I AR EAT R, CAE 206 nm 72 A5k B BRI, A S DL 206
nm &k & .

2) FEiRmFE L2

Sy AEREIR A 25°C . 30°C 35 CHEFEARN, 455K IAE 25°C I 2P o Gl 7 B BUR Bt TR 6%,
LA 25°C AR A I PR T

3) Uik L2

A LL 0.7 ml/min. 0.8 mI/min. 1 mi/min FIATEEFEAS I, 25 SRR BHRELE 1 ml/min 5525 55 50
Or SRR, W SERE, LA 1 mil/min VENEERELE .

4) AN 52

Iy R AN HEE - B = 11 (viv), FBEHRERBEER S SR, SRUHE - O = 11
(viv) IR RR AR e, DAY - O = 1:1 (viv) R N 3 Al «

g LATR, ASZEGHLE R g SN K] Diamonsil-C18 it 4 (4.6 mm x 250 mm, 5 um); i
A O - BB =11 (viv)s JIE 1 mL/min: AU 206 nm; AR 25°C: AR 20 uL.

3.2.2. HiERHIE

1) $EH %2

A ERREEMNM AL L g, FHEFRE, INEEE S0 ml, 251 SRR FHRIRE 2 1%,
W90 min, SIFIEM, AWETHR, IAECEAZE 10ml, %88 “3.2.17 TUF W EE A4 Te, 4
B 1 iR,

2) PREUEFINI SR

LA EE, ZBE. 50%H I, 50%ZBEARBUAFITEM, %8 “3.2.07 TN B AT E
ZERWR 1 s,

3) FRELIRE )52

a3 5l A [ TR AT B O 0% A S B sy e, BIFRHC 1 7k, 2 9k 34k, %18 “3.2.17 TN
AT E, AR 1R,

Table 1. Extraction results of different extraction methods, extraction solvents and extraction times (n = 3)

F 1 FAREREAR. REVATIFREURBAREREE R (n = 3)

FEREAF & & (mglg)
e ﬁ% 2.17 +£0.07
BV 2.34+0.03
50% H i
S SRR
2B 2.09£0.22
H 2.34£0.03
1K 2.05+0.04
FRELIKEL 90 min/Ik 2K 2.34+0.03
3 2.32+0.04

LR EPriR, FEARAERIRBOT SUE R F LM, LS5, DU RA 19, FERE, B
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KRR A

JEREH T, IMAFEE 50 mL, /KWENR 2 8 #FK 90 min, U8, &I, AKHHIETER, InHEE
AE10ml, [ 0.22 pm KIRFLIEMESERL, BIASBtul M.

3.2.3. BB ROHIE
FEBRRBCP B SRS IR 2 10 mg, BT 25 ml SN, MEBEEZIE, $14 58S 5 SN
0.1786 mg/ml [ & i i

3.2.4. RGERY

Pz “3.2.17 WURHIRESAE TR, 40 BB L S0k FR T I VBORT AR S VAT N B (A, £33 ]
W 1, E 2, K3, WA, FE. FERNICME R PO GRS A0SR B KT 15, BB
H% P e AR SEOAMIE T 8000,
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Figure 1. Representative HPLC chromatograms of blank (A), standards (B) and M. Paradisiacal samples
collected from Fujian (C)

1. A, MR&FERMHTREEEA. B. CH3AZEART. PBEH. BEEEL)

DOI: 10.12677/aac.2022.121001 5 TR


https://doi.org/10.12677/aac.2022.121001

A mAU

160
140
120
100
80
60
40
20

(&P
3.

0 n

B mAU
160
140
120
100
80
60
40
20

-——

in

3

C mAU
160
140
120
100

80

60

40

20

0=
0

5 10 15 20 25 30

Figure 2. The HPLC chromatograms of the flowers in M. paradisiacal (A), Wild M. basjoo
(B), M. basjoo Siebold (C)
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Figure 3. The HPLC chromatograms of the bracts in M. paradisiacal (A), Wild M. basjoo
(B), M. basjoo Siebold (C)

Bl 3. EReIEEEA. B. COANABTEER. HEER. BEEEH)
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R %

325 HEFEH

1) LMk RmFE s

42 3.2.37 T xof Bt VRC B 07 V0 B R BRI, 23 AR R LA IR 0.0749. 0.1049. 0.1499,
0.2099. 0.2548. 0.2998 mg/ml, % “3.2.17 Wi R R Z&AFERENE, DX R SR A RE AL bR, UETHIAR
AR, bR HH LR, 15300 B SRR T FE Y = 7293.3X — 45.71 (R? = 0.9995), 3 5 BIIK
FETE 0.0749~0.2998 mg/ml 2 [A] (£t o5 R B 4F

2) R S

Pz “3.2.37 TR 7 VR4S 0 TR A BORS S5 A 20 pL VE NG, 4% “3.2.17 TR (il kb E A
HERE 6 U0, 1055 2P fid 2 P W TR 5 £ B B T, 1 B4 50 s S T £ B k] AN U T X ) RSD B 23 71 9 0.24%
0.85%, < HHASCAS FRIRE %5 B2 o

3) Ao ML

HURE SR R (R RN AE), 1% “3.2.27 TR ikl & ALl s, #0 T =ik FiK&E 0, 2, 4, 6, 8,
10 h J& , F AR 52 , 1035 O B N ) e T AR o B0 80 s 7 174 % B B T RUE TR A ) RSD 184351 0.24%
1.71%, RIS RAE =R B0 10 h )RS e M R 4.

4) EEESR

HURE iR R (R RN AE), RS EARE , AT 6 43, 20 ll4% “3.2.27 T T J7 ikl & il iV, #%“3.2.17
TR i S5 A RE I, e SR TIAR, D45 2P e A ) BT Y 2.4015 mglg, fR B B[R] ANIEE T AR 1)
RSD {843 %4 0.13%. 2.63%, % Mi%J5kE &M Rif.

5) IR A se s

BN & s 1B AR S (R MR B oK 6 17, B2 0.50 g, AE& e, ERKEMF, mAE
B IFP) e SR R AR, 4% “3.2.27 TR N AR ARSI, 1% “3.2.17 TR Gk SRR AR
TSR TR, THEP RS SRR, 45 R 2% 2, Pk S IR AT 96.56%~103.48% 2 1], RSD A 2.23%,
FWNZITIEHER T R UT

Table 2. The recovery of lupenone

2. MEEEERER

NO. M52 5 (mg) I (mg) FE it B & (mg) [ IS (%) RSD (%)
=] 2.7845 1.5666 1.2022 101.00

= 2.7567 1.5666 1.2015 99.28

= 2.7612 1.5666 1.2012 99.58

H 2.5838 1.3428 1.2010 102.98

H 2.5914 1.3428 1.2019 103.48 2.23
A 2.5717 1.3428 1.2022 101.99

& 2.1702 0.9847 1.2010 98.43

i 2.1993 0.9847 1.2022 101.26

1% 2.1523 0.9847 1.2015 96.56

6) 6 P A S5 A AR DN R 8 o
IO BRI BOIAT A WA R, UE R LG 10 B 7S 2RI R, DMERELE N 3 IS B S RAS IR, &5
P S ARSI R Ay 0.1499 mg/ml, AR AG IR v 0.0450 mg/ml.
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326 EE., BE, FENEMERTHIBERNSENE
SRR AR o R, 04 “3.2.27 WUR J7 ikl & Stk i i, FH% “3.2.07 UK (il 561
BEREISE , ARV, DU P e SRR D xt B8, DURRAE il 2R voh S0P B R A &5 B, SRR 3,

Table 3. Levels of lupenone in flowers and bracts of the M. paradisiacal, Wild M. basjoo, M. basjoo Siebold

3. TREMENMEBRTHNPBERSE

_ & & (mgl/g) £ SD
il P SRR ) (4. . ) = —
i A

HE AR EMN Q) 2015.4.15 1.20 + 0.06 -
HE MREBAEM () 2015.4.11 1.23+0.06 1.71+0.01
HE TR EM T (3) 2015.5.13 2.34+0.03 2.82+0.03
T TR M T (4) 2015.4.10 1.47 £ 0.03 453 +0.05
TE R M T(5) 2015.4.10 1.75 £ 0.00 3.14+0.03
Wi JINA B T(L) 2015.4.10 1.63+0.05 4.06 +0.05
Wi I BT (2) 2015.4.10 0.72 +£0.00 4.46 +0.02
LiiZS TR R T (L) 2015.4.11 1.30 £ 0.04 3.42+0.18
Wi A EE PR T (2) 2015.4.11 1.44 +0.02 472+0.12
i IR AR (L) 2015.4.10 0.93+0.08 4.05 +0.00
i I8 EMT(2) 2015.4.10 1.34 +0.07 4.34+0.01
55 I HEE BT 3) 2015.4.10 1.98 +0.05 2.55 + 0.00
i3 [iipEg==3i 2014.1.10 1.41 +0.03 1.76 +0.11
T LA FHET(L) 2015.4.10 1.69 + 0.02 5.61+0.01
TR LA FHET(2) 2015.4.10 1.42 +0.02 5.51+0.01
(LN A H T (3) 2015.4.10 0.51 +0.02 5.20 = 0.00
i 3 =B ST (4) 2015.4.10 0.52 +0.02 4.99 + 0.00
R LA ST (5) 2015.4.17 0.38+0.01 5.45 + 0.01
TR A8 Fek T (6) 2015.4.17 0.44 +0.03 5.55 + 0.01
R LA SET(T) 2015.5.3 0.74 £ 0.03 4.31+0.03
TR = ST (8) 2015.5.3 0.76 £0.01 4.07 +0.03
T = ST (9) 2015.5.22 0.59 + 0.00 -
T = M4 5ok (20) 2015.5.22 0.35+0.04 6.47 +0.06
T ~EE R (L) 2015.1.11 1.36 + 0.01 3.47+0.01
T LA FET(2) 2015.1.11 - 2.20+0.07

H3% 3 el 4 Bl el s, i b TR AL BRI R E RS BB, = A
e R B S HE > BE > U ghhPEEIE R UK > R > /5. . &%,
SPRE L P F‘@H R e N AR R I e

PO = A i A R PR AR A S 7 rh P B B, B = A 28 U oh o) e B 2 B T e Y
B, W 4. KA DI MR R A R B S B AR RO, W) TR 1 SRR

P G SR 4 UL AR L Sa A R B S BB EEN 4 150 E.
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327 &, BE, FENEMERTHBRERSEERESH

H1 SPSS.20 B Xt = AN AAEAIEL A ob (28] B SR & Rt AT = R b, AR EUECR AT LSD K,
P<0.05 AZEFAHG R 48 RRY], HFEMLSEEALT RTINS EIE, ZRESIHEEP >
0.05); FHMEALS VUL P B A& IR, ZRAAGAE (P <0.05); HELS EELTHHE
B &R LEL, ZERBEAGUFEE(P <0.05), WHIEHE, F&, HFE= MM RENSERE
—REMER, FRIE 4

Table 4. Comparison of the statistics of the flowers of M. paradisiacal, Wild M. basjoo, M. basjoo Sieboldin pairs
F4 BE. FEREENERALLRSGITSER

S 3 0 B (2 157
osF @ar TIEF mee sg F;;’ L Wua
. By 0.2542500 0.2536340 0.328 —0.273211 0.781711
s EE 0.8016364" 0.2399631 0.003 0.302606 1.300667
LSD i HHE —0.254250? 0.2536340 0.328 -0.781711 0.273211
TR 0.5473864 0.2067290 0.015 0.117470 0.977303
I HE -0.8016364" 0.2399631 0.003 —1.300667 —0.302606
= PR -0.5473864" 0.2067290 0.015 —0.977303 —0.117470

“Fon B BEMZER(P <0.05).

B SRR TP T R LR, %R RSB UP > 0.08): B BRI R BRI
M, 257 AR GNP < 0.05): BFAE 5 AL ohobl B A B LU, 26 SPELA 630 (P <
0.05). WHEHE. FAE. BRSO GRS A E0ER, SRILES.

Table 5. Comparison of the statistics of the bracts of M. paradisiacal, Wild M. basjoo, M. basjoo Sieboldin pairs
#=5 BE HEREENERARELRER

S 2 e . 95% B (X [f]
1) J) A iR Sig.
o o () ’ TR I
= B —0.6200000 0.6970835 0.384 —2.074091 0.834091
[EX-3 -1.7527273" 0.6646430 0.016 -3.139148 ~0.366306
AL 0.6200000 0.6970835 0.384 ~0.834091 2.074091
LSD [iz°5 o N
B ~1.1327273 0.5289378 0.045 —2.236072 -0.029382
I~ HHE 1.7527273" 0.6646430 0.016 0.366306 3.139148
AR *
(573 1.1327273 0.5289378 0.045 0.029382 2.236072

TR A BENE P <0.05).

328 EEREFELERBETPEIEEENE

Bl =[RRSI [RIFEFE (0 B ZAEAMAERE dob AR, 20 Jld% “3.2.27 T J7 ik % (sl it i
W, “3.2.17 TN G SR AR E , 0, DU P SRR X R, DUbR T it
SR G SR, S5R I 6.

Hie 6 A, 5 MR T, RAETRZAEAS I P o e, ELARS AP e R 5 S (R TR
A A PR, 2 WP B S B A AR T SRR WS, P N 2R U E A, IX AT RE
52 W AT R
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Table 6. Levels of Lupenone in tender flowers and old flowers of M. basjoo Siebold
6. BEZHMEBENTRIREE

F B (o A B e a) 7 B(mg/g) £ SD

Y P =2 i) NO. (QEHE) s o
g 1 2015.5.15 - 0.52 +0.01
TR 2 2015.5.15 - 0.76 + 0.01
TR 3 2015.5.15 - 0.74 +£0.02
R 4 2015.5.15 - 0.93+0.12
i 5 2015.5.15 - 0.81+0.02

3.29. BEEREFE. WERPIHRERSENE

B B[R R AL R 2 . I BRSO ok, 22 03% “3.2.27 TR U7 vEHI A& HE K VAT, 1% “3.2.17 i
NSRRI, TSR VETHIAR, DA RE PR SR R, DObR i dh 2T SR e Sl
RN T,

Table 7. Levels of Lupenone in tender bractss and old bracts of M. basjoo Siebold
F7. BEEZERMBERTPBEEHRNEE

e g L SRS (8] # &(mg/g) £ SD

rn i (T A ST NO. GEH . H) e e
TR 1 2015.5.15 3.00 £ 0.02 3.20 £0.00
R 3 2015.5.15 4.23+0.03 4.42 £0.03
TR 4 2015.5.15 3.96 £ 0.07 4.13+0.01
W 5 2015.5.15 3.34+0.01 3.51+0.01

H3% 7 ATAL, 5 HEEAREWAEL b, SRS R e SRR R TR, XA e P e SRR AE
o W R R IR A SR AT K

87 3 7
Ny &4
N
6 \
N s N %
. N NN BN NN N
z NN NNNN N
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Figure 4. The lupenone level of flowers and bracts from the same inflorescence
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