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Abstract

Objective: To compare the content of lupanone and stigmasterol in the root, stem and leaf of Plan-
tain plantain, and to provide a strong basis for the resource development and utilization of plan-
tain. Methods: HPLC was used. Diamonsil-C1s (4.6 mm x 250 mm, 5 pm) column; Mobile phase:
methanol-acetonitrile (50:50 by volume), isometric elution; Detection wavelength: 206 nm; Flow
rate: 0.8 ml/min; Column temperature: 30°C; Injection volume: 10 pL. SPSS 26.0 and SIMCA 11.5
were used to analyze the contents of lupanone and stigmasterol in plantain roots, stems and
leaves by statistical analysis, cluster analysis and principal component analysis. Results: The con-
centrations of lupanone and stigmasterol had a good linear relationship with the peak areas in the
range of 6.26~150.30 pg/ml and 11.26~270.20 pg/ml, respectively. The average recoveries were
95%~105%. The contents of lupanone in the roots and stems of 14 batches of Plantains were
94.46~917.23 pg/g and 180.82~1667.86 ng/g, and the contents of stigmasterol were 117.27~315.08
png/g and 271.26~1186.74 pg/g. The results of statistical analysis showed that there were signifi-
cant differences in the contents of lupanone and stigmasterol in different parts of M. japonica from
the same plant (P < 0.05), but no significant differences were detected in M. japonica leaves. The
results of principal component analysis and cluster analysis were consistent with those of statis-
tical analysis. Conclusion: The results showed that the content of banana stem was higher than
that of banana root. In order to make better use of drug resources, banana stem could be used as
the source of lupanone and stigmasterol.
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1. 531§

TAE SRR T A R A @ #5 (Musa basjoo Sied. et Zuce.), HAR. 25, HIATER, @, 18, FlR
2k, FWBRRATRGR. B B EE. X SIESKIE . ST R EA . B KB,
ZE[1] [2]. HEGRT ERERIRE 7t E A R T WA, TR AR A Yol B0 57 W] A e b 10 1) i 2 T 380/ R AL
SLs o 7)s BRGNS 5 RE A B S AR FE A B VR [3] [4]. EREARTR I e o 81 267 7 G 1t
DA K& MRSA A1 ESBLs [5], A5 7t & 30 v R AR PRI R A v 1) =il 258 1 7 ) o 2 e 0% A AT PR /)
BRI IR, REXSE N IE /N BROBE Sy, ORI (6] HERAEBELHAME, HEEZRGE, Bk
B, mMiHL BEALZE. MR, MUSHEIE, SRR KRR, EEIMEE, S5
B EATEH FEEDR, MEEZE, HRen B EEREITH LA, Afd—D.

EHRAMBIRH R Z E ST, PAMBRRI SRR BN TR A, Wi T4 8
RBEVEI TR, A ST T BB T2 R FH SR A I 506 R, IR FH5E S 00 R AHIE A B A4 P -
By - AR OGN, SRR R 2GR, R 2 F SR 28 R R RS AR R, B [RIAEARAS [F]
RLIRT 2 1A SR PPl AR R 240

TR S TR TR % B0 0% 00 P 5 SRR AN &S R4, B0 T T S AR R R AR 1 L e B 75
O PR AR S S B A RO R B R B, R AR SR VR 152 (HP L C) 8L e ()R A (] 58
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2. (UEE5RHA
2.1, {U2&

Waters 2695 7 = &0y AH (1A% (35 H Waters A &), 2998 BB [ HI A I 2% ) ;8 75 I & R AN
(HS-10260T, RKiFmfEEEH A RE): FRHEIEKBHAHH-6, & IMNEEER)E.
2.2. iR

MG DM R R 24 R 5 R LM RN B0 4 2 N B RHMEY) Musa basjoo Sied. et Zuce R ZEF1H, K
PRI 1 &SR B (R 2 R AE R A IR A ], #ib'5: MUST-17062802, #iifE > 95.54%);
Ji 2 R A > 98% (FH BT M HER 25 KA A A s = 4R A1) . SR N i Al ORI R A BR)

HRADA: IKONEERG A ALK o

Table 1. Sources of medicinal materials

=1 AMRIR

il 7 4t L

X SN BT 1 M(S1). 2(S2). #t
[y B BEBH T 2 HR(S3). Z(S4).
R TMETFERL HR(S5). 2£(S6). Mt
X FNE TF R 2 HR(S7). #(S8).
T BT 1 H(S9). 2(S10). M
R MRS 2 H(S11). 25(S12). M
T TUMNE RT3 #3(S13). 25(S14). M
W SNBSS R 1 HR(S15). 25(S16). mf
i TG E 2 HR(S17). 2(S18).
[N SMA SR =T 1 #2(S19). 25(S20). M
X BEMIAE BT =L 2 HR(S21). 2%(S22). At
W M fR(S23). 25(S24). I
[ A RAE 1 H(S25). 2(S26). M
TR TG RAE 2 H(S27). 25(S28). M

3. FEE4%R
3.1 BEEG

% FE: Diamonsil-C18 (4.6 mm x 250 mm, 5 pm); Jiif: 0.8 ml/min; il K: 206 nm; WzHAH:
HE - ZFE (AR 50:50), ZFE ¥ 50 min; #HiE: 30°C; #EFE&E: 10 uL.
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3.2. ik SBREIE

FEEFREE S AR L) 1.0 g, TN 100 ml B BN, Ao 50 ml FIEE, 7K R 2 IR(FFR 1.5 h),
g, AR T, PTARRE A OIS RA MR, SRR E 10 ml FEIT, INFEEEEZIEL,
B, AN 0.22 pm FRFLIERRE 38, LR, &H.

3.3. MRAEBEHE

RSB FRICE o S B S S MR @ B, 2 B A S, el R ZIRELL, 731531 0.4008
mg/ml. 0.6004 mg/ml IR S RER: 23 5ol B 3oy Bt BRI &, €8 1% PR s B o o) 2 VR 524 6.26
pg/ml, 12.5 pg/ml, 25.0 pg/ml, 50.1 pg/ml, 75.2 pg/ml, 100.2 pg/ml, 150.3 pg/ml; 5 &8 FEKR N 11.26 pg/ml,
225 pg/ml, 45.0 pg/ml, 90.0 pg/ml, 135.1 pg/ml, 180.1 pg/ml, 270.2 pg/ml fRIXHIE SR AT TR -

34. FEFEE

341 ZMXRNER

I3 A 3.3 TR VR A XTI IR 10 pl, 2 AliE XS, $% “3.17 TR s AT, 105 b S mH A
TSR R T AR, DA TH AR AR B N AR AR IR (o/m) VR AR AR R, A B3P B SR IR 2 T AR
Y =5717.5X 37455 (R* =0.9995) , & HEE{ILEM TN Y = 6975.4X —2387.7 (R? = 0.9997) , 443K HIH
55 S AN SRR FEE 23 SIIAE 6.26~150.3 pg/mil A1 11.26~270.2 pg/ml Z AL MESE R BT, DL 1 AnfE 2,

T FEITfE %
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Figure 1. Standard curve of lupanone
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Figure 2. Standard curve of stigmasterol

B 2 SEEtnELE

DOI: 10.12677/hjmce.2022.102010 100 i


https://doi.org/10.12677/hjmce.2022.102010

23
fs
4

3.4.2. BEEIRE
K U P o 2 R S T VR o TR VA 10 pl, EEEHERE 6 YR, 2 A0 S e R S T
TR, Z55E3H RSD H 474 0.97%. 0.85%, #)<3.0%, FHIXIEHIREZELT, WK 2.

Table 2. Precision test results
2. BEENEER

NO. P EEHE AR (A) TS BRI F(A)
1 423,783 988,683
2 420,071 993,753
3 423,831 1,008,930
4 422,579 1,008,547
5 414,594 1,001,361
6 415,736 1,006,908
ST 420,099 1,001,363.667
RSD 1 (%) 0.97 0.85

343 REMKE

EUHER T (B &b By R RS, 23T 0, 2, 4, 8, 12, 24, 48 hifEbFENIE, FFidsk
PR SR AN S EE T R, 45 L RSD {30 0.94%. 0.78%, 4<3.0%, FIAMLASARTE 48 h
WEE, W& 3.

Table 3. Stability test results
F 3 REMABRER

i a] (h) 3P SR 2 (ug/g) F S I = (1g/g)
0 118.02 205.00
2 117.07 208.85
4 118.24 209.76
8 120.48 208.06
12 119.08 209.09
24 119.56 208.08
48 119.12 206.63
SEHME 118.80 207.93
RSD 1t (%) 0.94 0.78

3.4.4. EEMIAE

P B FRE R — R SRR AR 1.0g, FL6 4, 4% “2.27 TR ksl & gul s, 7 “2.1”
TR il 2 A AT I 52, DRI AR, 45 I RSD {57358 0.82%. 0.88%, 13<3.0%, FHIjikEE
PERLF, W& 4,
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Table 4. Repeatability test results
F 4 BEMABRER

NO. 3 b LA (uglg) F S I 2 (1g/g)
1 119.14 200.88
2 120.30 205.13
3 118.14 204.65
4 119.53 205.44
5 120.87 203.15
6 120.31 202.33
1 119.71 203.60
RSD ft (%) 0.82 0.88

3.4.5. InkEEYERES

SR E 0 2P e SR & 2 (118.79 /o) AN S § i & 7:(207.93  pg/g) A B AR (Br M 48 4 v ELyb +4H)
WK 64y, B2 05g, BEEFMS, IINEE KPS ER RS S8 B IR RS, 1% “3.2”
TR 9 S R A, % “3.07 TN il AT I e, RS R, 45 RSP IR RICR 5

100.32%. 99.23%, 7 95%~105%2 [8], VEANELHE W% 5.

Table 5. Test results of recovery rate

5. MAEERWERIRIEER

SHT MAFEREMY) AR (g) i B i (g) =T (%) SEXEISCR (%) RSD(%)
) e 120.75 60.12 59.41 102.03
e SR 121.66 60.12 59.41 103.54
) e 118.22 60.12 59.41 97.82
100.32 2.21
P 5 S 119.64 60.12 59.50 100.02
P J S 119.78 60.12 59.42 100.39
3P 118.43 60.12 59.43 98.13
o 201.73 102.07 103.98 95.77
[RTE 205.89 102.07 103.98 99.85
5K 204.22 102.07 103.98 98.21
99.23 2.28
TR 205.45 102.07 104.15 99.25
RS 205.67 102.07 104.00 99.60
TR 208.85 102.07 104.02 102.69

3.5. E—EKAFRIBMUHEER, ENHAHPPREHEMEEHEHSENE
BUR ARSI 25 )RV ERRZGMRIR, 3k 424k, % “3.27 IR J5 v s ul i s i

16 “3.07 TN i 2 A e A i v P g RN GBS R S R, R SR TR, DA S G R R S
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b AR A R B, % ) B SR 2R T FE Y =5717.5X —37455( -

0.999 ) 53
Y:6975.4X—2387.7(R2 09997)%ﬁ”l+§2354@ﬂ*ﬂ9Eé@?m/ﬁ\ HrERNEL 6, K3

Table 6. Content determination results (X £S , n = 3)
6. AEMNELER(X+S,n=3)

il el FEHb HBAL P Fs B A & (1g/g) S A2 (ug/9)
HR(S1) 448.27 + 8.95 153.99 + 2.16
[y SMA SRR 1 24(S2) 1293.45 + 4.04 604.01 + 6.46
- - -
HR(S3) 365.46 + 6.74 117.27 + 1.67
X B SR T 2 25(S4) 588.64 + 5.49 299.84 + 5.46
- - .
HR(S5) 191.93+7.74 365.98 + 5.02
L TONEIFER 1 2£(S6) 204.59 +2.97 766.40 + 4.23
- - .
HR(S7) 156.81 + 4.54 375.08 + 3.40
B HME R 2 25(S8) 180.82 + 3.87 576.62 + 7.83
It - .
H2(S9) 174.98 + 3.65 207.17 £ 0.74
P MRS 1 2£(S10) 43351 +9.45 947.99 + 7.92
It - .
HR(S11) 187.52 + 3.44 206.95 + 1.57
[y DM AR SR T 2 2£(S12) 407.09 + 7.59 868.80 + 2.07
It - -
HR(S13) 168.36 + 0.38 230.79 + 5.54
[y SEMEAE R 3 2£(S14) 925.75 + 1.62 936.33+9.34
- - .
HR(S15) 113.41+1.34 168.56 + 3.35
X HMNEEDE L 24(S16) 210.71+3.23 440.63+5.71
- - -
HR(S17) 111.12 + 3.64 165.87 + 4.22
B FNE SR 2 2£(S18) 233.56 + 5.18 367.11 + 9.66
- - .
H(S19) 94.46 + 4.02 202.86 + 6.64
B FME BT =T 24(S20) 947.75+4.11 271.26 +3.16
It - .
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Continued
R(S21) 247.84+0.13 157.29 + 2.12
X BEME BB =L 2 2£(S22) 1188.57 + 3.88 737.61+2.70
-
H2(S23) 917.23 + 1.65 235.48 + 0.32
B TNE e B 2£(S24) 721.67 £ 3.76 1055.11 + 7.15
It
2(S25) 169.15 £ 0.12 189.53 +0.33
R BN KA 1 2£(S26) 1667.86 + 2.31 329.15 + 2.59
It
#(S27) 204.25 +1.32 129.04 + 1.51
=X A RAE 2 2£(S28) 477.79 +1.40 1186.74 + 4.26
-
“7 FRIRAKT I E
1800
1600
1400
’\5, 1200
g 1000
o o
1A Lt
o Ll el o il il A i,
B/IA1 RIA2 TF1 AF2BR1 BR2ER3 @01 £102=T1 =512 BB K2 K43
Fm
el PHEF 0% JHRTH e ZEE e Z TEE

Figure 3. Content comparison results
3 SEHRER

351 FERMUEERERESHT

o LR 6 (& BEAR T SPSS26.0, FiitR H AR Hu i [R]— FE PR AN [F) A 5L B AR 2564 140 ) s Sl
ME RS ENZER, s 7 e, Zi505RY, 14 WREEAM ST, F R EER, 286 H
(V120 SR B2 R BOR, B EME LR, BRI P e B S B S T R AR ERR,
FAG AR A EREER, 240 E RS EE R BN, Wi, EEZEAMEK
SR Eiﬁk?ﬂ MR EERN E SIS &, HEAAGIHEE S ERM BRI 21 b
AN I, W) RE S RO R R BORRERR I R . S5 R IE 7.

35.2. RERMEEREMS S
28 HEASFI = Hb . AS[R) AL R 2404 3P e S R AN &2 S T R 3N SIMCA 115 AT b2 .
AT 2 Bt SRR A B ILE 4 A1 5, B J7 2 R ik, Bl R2X. Q2 435N
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ey %

0.984, 0.871, ¥ T 0.5, WIS MBI HA B R B AR MR E N, PIER T e AR f (S .
MBS FIRL IRIEGEION—RIE, ZWEERAPEE, ERMEIETEUER S ZVRIX 3T, R

[=REERZ S [=RE=ER2 S
FRREER . 22 PR OSSR S & RE —ENER.

Table 7. Analysis results of content difference (n = 14)
Fz71. BEEFMHIMERN=14)

D% HBAL YIE + FRifEZE PRt IR ZE Sig.
AR 207.56 + 77.36 20.67544
o 0.000
R E 670.54 +302.11" 80.74310
BEFEAR 253.63 + 214.24 57.25778
31 5 . 0.004
JuRE 677.27 + 466.06 124.55981
SEERLE, "FRAHRENERP <005), TERAHWREENZERP <0.01).
#428.M3 (PLS-DA) =5%Té3rl#?)
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
005 = N
o o
S S
3 3
Comp No' SIMA-P+12-2021-11-25 13:47:38 (UTC+8)
Figure 4. Cumulative contribution rate of principal component variance
4. ERNHER T TEEE
2- - e ~
1.57 // - @s28_ <
@s6 @sio AN
i y 2@ N\
1 o s @52 ;,
031 s19_ s7 z?e @514
g o | s
S27@@s21
-0.5 3@ ®s ()2 @s22 /
1 \\\\ 523@B520 o ////
1.5
-2
— @526
2.5 , ! ‘ !
-4 -3 2 -1 0 1 2 3
t[1
R2x[1]=0.645 R2x[2]=0.355 il E11ipse: Hote11ing’s T2 (95%)
Figure 5. PCA score chart of principal component analysis
5. £ 574 PCA 557 E
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35.3. FERMEERRBAIT

o B E 25 TN SPSS26.0 AT RGU IS, KA 7= 1 1) 5] — RELAR A [R50 A7 05 82 245464 1)) Fsl
AN S S AR AR 28 x 2 B SRR EARE R, SR RS, ARKER B (Euclidean) g Ff
mll B S5 R, 14 HEEMREAA 13 HEERAE | K3, (UF S23 RN =3, 1 14 i 2804
A OHENE L 1, BEDNMEREG ERA G R—8 BESIRARENE 6; FibmigEzxs
AR P S S R ) 2 RO

A5 F S 2 B (4L RD) i R I

EFARE B RRAE
0 5 10 15 20 25
S15 15— ; ; :
S17 17—
S19 19—
S9 91
S11 11
825 25
S13 13
S21 21—
S27 27—
S5 5
S7 7
S18 18
S16 16—
S1 1
s s
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S24 244
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S26 26

Figure 6. Cluster analysis diagram of content

H 6. SRUNBLASHE
4. #Hg
4.1 EIEFHGERENARMK

5 B8 SOk, PR S A B R K 206 nm [7], ELEEE A 210 nm [8], Pl EE#L 206 nm, 210 nm,
254 nm P [ e o 3B A AN S T PR TR A B O, 5 SRR ERAE 206 nm R 3P B ELER AL E S BEA
BRI, HARZH G OEE T, EHZRIAHN, R THE - K 8 -K: B - SR
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e %

[ AEAS R L R 4, 25 SR RS - G (AR LG 50:50)VE A AR, i il ] o #0653 3 R
U, HLA (S50 B R, P SR S B 2 B RO, HLAR e P AR . U588 7 0.6 ml/min,
0.8 ml/min, 1.0 ml/min, &KILFLHLE 0.8 ml/min B, Feik BRIFH 73 B RCR . [FIRIEHELE T 25°C, 30°C,
35°CHIFENR, 7F 30°CREIAZIHAR I SR, WUk 30°C.

42. SBGRSWH

1E 42 fEEREZ M, TEE AR EIRE 2R ey BRI 2P o AN S S, T A e A e R R BRI B
HIEHT R & EEUE, UOATE AR 2Rt rh, PR N & 6 I AR T R AR R 2

HIF 50 B0 I LA U 24 S [ 0067 1)) 7 i R S R ) & AP E R 2 57, 14 IS EEAR 254 o
i 5 RN S {8 B ) B AE 94.46~917.23 pglg A1 117.27~315.08 ug/g 2 18] A 25 ) a8 SRR A S R
T EAE 180.82~1667.86 Ug/g Fl 271.26~1186.74 uglg 2 8, Giil2#n s RN, WEEZEAM I EE
W 1B W) 2 BL IS R 3 i T IR AR M B, 40025 (P < 0.05), R b4 5 R sk
R, RS E AP B R G S RS R R R SORAE R R T 2 R SRR
AERE E A AR BN T S ORI . DRIk, R SCKs B 2R R B R ) S B AR, AT
T8 G KSR R AR T 5 B A S P R
5. ih&5

L LR, ASCEST HPLC 2[RI 72 A2 245 48 i AN R B S8 e S A B 5 B D VR . )
i DU, STHIVESR, AN FUES AR R AR A 25 2 350 mT DAE o) B o AN S S SR 26 SRR
A OR3P Jd SR (R SR A B DA B 1 2 B AR B AR Dy 2P e SRR AR it T S R AR

E&WH
E X 3 SRR 54 % B0 H (N0.81860722)
SEEk
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