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Study on thechemical constituents from the petroleum ether extract of
Alocasia cucullata (Lour. ) Schott and their
breast cancer cell cytotoxicity
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Abstract : To study the chemical constituents of the petroleum ether extract from Alocasia cucullata (Lour. ) Schott,a plant
species belonging to the Araceae family. Silica gel, Sephadex LH-20 and other chromatographic methods were used for
separation and purification ,and spectroscopic techniques were employed for structural identification. The in viiro assessment of
all isolated compounds was conducted using the CCK-8 assay on human breast cancer cell lines MDA-MB-231 and MCF-7,
as well as mouse breast cancer cells 4T1. Fifteen compounds were isolated from the petroleum ether fraction of the rhizome of
A. cucullata and their structures were identified as p-hydroxybenzaldehyde (1) ,benzoic acid (2) ,ethyl vanillate (3) , ethyl
gallate (4) ,7-hydroxycoumarin (5) , myristate (6) ,squalene (7),oleanolic acid (8) ,ursolic acid (9), sclareol (10),
sclareolide (11), protocatechualdehyde (12), protocatechuic acid (13), octacosanol (14) and gallic acid (15).
Compounds 2-15were first isolated from genus Alocasia. All the compounds were first isolated from A. cucullata. The cytotoxic-
ity study of breast cancer cell showed that compounds 4,8 and 9 had inhibitory effect on all three kinds of breast cancer cell
lines.

Key words; Alocasia cucullata (Lour. ) Schott;chemical composition ;structure identification ; breast cancer;cell cytotoxicity

Wk H 191.2023-07-07 32 H19:2023-11-08
HGTH - ER A RBLARES (81973593) s IR & B AR 4B 25155 1T H (2022380087 ) 5 Mg B 25 K “A P/ ) AR — T il 25 BR 2>
FIRHIT A G (2021 YFO1 ) 538 R P BR 25 027 mh 22— P2 B 4 (RATRET (2018)3 5)
s WAE1EH Tel:86-731-88458238 ; E-mail : cspqx@ 163. com



Vol. 36

FOMEEE R TR AL A 1S B OGN A ML T AT Y 73

K ERGE BRI Alocasia cucullata
(Lour. ) Schott DIH AR ZE AL, e il 8 T
PHSSHI TP s 2 e ), HoOR = o, PEE, A EE,
2, ELAT T IR, AU r T . R E
HRZETE R R 22 FH T o O IR It J 2 o MR e A0
[ 9E I8 LA R 45 4% 5 SBT3
IR AR . SRR R, TR AR 6 h LU
BT N, R EE SRR AER, R A] I AR 220
IR, N IRECE WA AR 27 , b R i LT AR
LeE i m K m e . BRI R R R
KA AR BT W R 2R T, R
P> R A R R A R 2 A
T BERIAIE I A 55 , A o) A il T A7 A 27
SHFFEAURBR T GC-MS 734, Ik, A SCLAR EF
A T B R AR 42, >R A | Sephadex LH-20
LGS T oy B Ak, OFR S AN i
PGSR A5 2 I A BOR S AR A A ki z
AAA IS R HAT It B L 25 20 Jo Bl ]I L
NFLIRJE MDA-MB-231 \MCF-7 41 fifg Kz /)> 5L 9
AT 20 i Ay G e ASE AL, % 70 B 75 380 1) S A4 Ak 5
FrFLI R AN B IS RIS o AR R TRAE
FERTF R BB
1 #MRE5FEZ*

1.1 (X5

INOVA-600MHz A% R H: 4% 31k 3% 4 ( Fi + Bruker
/A7) s HR-ESI-TOF-MS 3¢ 1% {% ( 2 [6 Agilent /A
) ;TC-20 4= A Sh 4 i+ UL (S [ Bio-rad 23w ) 5
Sephadex LH-20 % 22 #55E id 3 £} ( 3 8 GE Health-
care /N ) 3 GF,s, W2 (TS AENR (5 BB AL T
J7) Ak L R ST VR R | LT R AR
R34 Ry o3 B 2l I R A R A R | ) 5 B X
AR A4 (15 : 115583 , MedChemexpress 2\ ] ) 3 —
HIEE AN (99% = W)HeAR 9 ) (415 - C14637730, I
322 v MR AL B AT BR 23 7)) 5 CCK-8 350 & (it
5 AK13974 , RIS B e A= W RHECA R A 7)) 5
DMEM fEtfiid F5 hk \PBS BERRZZ 1Pk 0. 25% JR
B W, MR b 3 (At 5. WHB8S23GIIL,
WH0021G221 , WHAB237251 . SA211028 , 21 3 i
TP A IR AR ) o A FLR I 4 g MDA-MB-
231 MCF-7 /N BB At L 41 (D083 38 4= i
FHEABRAT) .

JRFEFET 2021 4E 11 H T PEEON , i i)
A 22 24 e X B I S R B 3 Alocasia cucullata

(Lour. ) Schott, FEIFARA (2021113 ) fRAF T H B 2Y
PN Ty N 23y 7 R Y R 2 1 el [ A K S W A M

1.2 LWHE

1.2.1 RBE5B

ARSI TR FE AR ZE 50 ke, K3HE, 20 I Pify,
By 4% 24. 58 kg, 70% L EE IR HEE 3 WK, BFIK 2
h, Yl PR e 4 TS S BB Bl 1. 37 BT 8. 65 kg, ¥
B A ZEKIR BT, 1 FH A i ik 25 B 20 WK, RRIK 2
L, e 245 B A kA 1= 7 233.0 g,

FREC101.5 g B A i ik B A =8, Tk L
FET 100 ~200 H fE AL ST 5 (AR BE- L 1R &
fig,50: 1—-30: 1 —10: 1 -5: 1-2: 1—1:1; LR LB,
HEE) o W Iril e 2 2 @ik b e & 7 R 26
JE18E) 9 ANy, 53 9 Be(Fro 1 ~Fr.9) & Bofil o)
JE 55 L) 300 ~400 H RERCAE 4043, -8 o 5 e A 2l
e (I Sephadex LH-20) , BR Fr. 9 RVEMLIA R
S-HEE(L 1) A, A AL 73 I eI AAR 2R 35 R A i
Mik-S - EE(4:5:1) 0 Fr.1(3.7 g) 4040 (Al
fit- 2 W2 £ 1,50 1) Fnafifb 515 24k &9 7 (15.3
mg) , Fr.2(4.2 g) 24045 (k- R T, 50¢
1) Faifbf5 1321654 6(7.4 mg) . Fr.5(3.6 g)
LUy (M- OB TR, 100 155 110 1) J5 153
AP 3(8.3 mg), Fr.6(6.9 g) £ 4055 (£ k-
LR Mg, 10: 1) Fnalifh J5 15 214654 8(8.6 mg) Fil
9(6.4mg), Fr.7(5.2 ¢) &40 (A iMEE-2 1R 2
fis,5: 1) Faifb 5 58G9 2(14.3 mg) . Fr. 8
(7.2 g) 24057 (AT IR, 100 1) 5153 214659
1(10.4 mg) . Fr.9(30.8 g) 455 (AMEE-L R 4
M, 3: 1) 518454 10(6.4 mg) F111(4.1 mg) ;
S5y (AOMEE- R TR, 12 1) Fnalifb 5158 24k &
Py 4(10. 1 mg) M 5(9.6 mg) ; Z 40 53 (A1 I EE-TN
i ,3: 1—1: 1) J5 158659 12(5. 7 mg) \13(4.5
mg) F1 14 (4. 8 mg) ; 405> (EA7-HBE,3: 1) J51%
FMLEY 15(6.7 mg) .

1.2.2 ik

FHI CCK-8 ML G 9 1 ~ 15 XF AL IR
Yiiffs MDA-MB-231 MCF-7 J% /N B 3L 5 98 40 it 4T1
A TR IR VR o B AL T BCE K 3 R L
Jges 4 R FH 5 10% i 2R 135 19 DMEM 3% 5% 26
R E A 1 x 10°4~/mL A B40 e TR B, 42 R 4 AL
100 pL 42707 96 fLik 75 37 C 5% CO, a5
FAAHIEE 24 h, Bl 15 MBS PIRKIE DMSO 7%
) I G 45 135 ) DMEM 15 37 JL 4 B Ak 6
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PR [R] M B (3. 125 .6.25 ,12.5 .25 .50 100 wmol/L)
Fo B 2L, LAIAAAE A B B 2 3 s A
ALBEE 24 h 55 LRSI, AL A 100
pL0.1% CCK-8 #7415 2 h J57EEHR{L OD
450 nm 5 & LA OGE (A), ERE =R, R
Icsoo
2 #R
2.1 ZHHMETE

wE&w 1 [o4E i (CHCL ) ; ESI-MS: m/z
145.2 [M + Na]*,'H NMR (600 MHz, CDC,) §:
7.82(2H,d,J = 8.7 Hz,H2,H-6),6.98(2H,d,J
= 8.6 Hz,H-3,H-5) ;" C NMR (150 MHz,CDCl,)8§:
130.0(C-1),132.7(C-2,C-6),116.2(C-3,C-5),
161.7(C4) ,191.4(C-7) o F=TF LUK K scik' ™
YA B W R R IR B

wEa®w 2 HAf ) (CHCL ) ; ESI-MS: m/z
123.0 [M+H] " ,'"H NMR(600 MHz,CDCL,)§:8. 14
(2H,d,J = 7.0 Hz,H2 ,H-6) ,7.49(2H,t,J = 7.9
Hz,H-3,H-5) ;" C NMR (150 MHz, CDCl,)§:129.5
(C-1),130.4(C2,C6),128.6 (C-3,C-5),134.0
(C4),172.5(C-7) o FEF LA ERHe K ocmk™ %
ZAE YRR

wEW 3 AR AR E K ESI-MS: m/z
197.0 [M+H]*_,"H NMR(600 MHz,CDCI,)§:7. 65
(1H,dd,J = 8.3,1.9 Hz,H-6),7.55(1H,d,J =
2.0 Hz,H-2),6.93(1H,d,J = 8.3 Hz,H-5),5.99
(1H,s,H4),4.35(2H,q,J = 7.1 Hz,H-8),3.95
(3H,s,H-10),1.38 (3H,t,J = 7.1 Hz,H9);"C
NMR ( 150 MHz, CDCl,) §:124.3 (C-1),111.8( C-
2),146.3(C-3),150.0(C4),114.1(C-5),122.8
(C-6),166.6(C-7),60.9(C-8),14.5(C9),56.3
(C-10) o JET LI b Kode f Scmk ™ e %L &
TR O

a4 T dh (CHCL ) ; ESI-MS: m/z
199.0 [M+H]*_,'"H NMR(600 MHz,CDCL,)§:7. 08
(2H,s,H-2,H-6),1.37(3H,t,J = 7.1 Hz,H9);
“C NMR (150 MHz, CDCl, ) §:121.6 (C-1),109.9
(C-2,C-6),146.2(C-3,C-5),139.5(C4),168.5
(C-7),61.5(C-8),14.6(C9) , FT LI %4} 3C
R E LG Y TR LT .

wEWS5 REEHA;ESI-MS: m/z 184.7 [M
+Na]*,"H NMR (600 MHz,CD,0D)8:6.79 (1H,
dd,J = 8.5,2.3 Hz,H6),6.71 (1H,d,J = 2.4

Hz,H-8),6.18(1H,d,J = 9.4 Hz,H-3);"”C NMR
(150 MHz, CD, 0D ) §:163.2 (C-2),112.3(C-3),
146.1(C4),130.7(C-5),114.5(C-6),163.7 (C-
7),103.4(C-8),157.3(C9),113.1(C-10), T
DALt B SClik ' e s S o T- R EFE X

wEW6 IRu AR Y ; ESI-MS: m/z 243.2
[M+H]".,"H NMR (600 MHz, CDCL,)§:3. 66 (3H,
s,H-15),2.29(2H,t,J = 7.6 Hz,H2),1.61(2H,
p,J = 7.5 Hz,H-13),1.30 ~1.23(20H,m,H-3 H-
4,H-5,H-6,H-7, H-8, H9, H-10, H-11,H-12) ;" C
NMR (150 MHz,CDCl,)8:174.5(C-1),34.3(C-2),
25.1(C-3),29.8(C4,C-5,C-6,C-7,C-8,C9,C-10,
C-11),32.1(C-12),22.8(C-13),14.3(C-14) ,51.6
(C-15) . FET LIRS Kok s iz & h
TR 52 S 1R R .

wEWT R AR Y ; ESI-MS: m/z 411.2
[M+H]".,"H NMR (600 MHz, CDCl;) §:5.17 ~
5.09 (6H, m, H-3, H-7, H-11, H-14, H-18, H-22) ,
2.09(8H,td,J = 9.5,5.0 Hz, H-5, H9, H-16, H-
20),2.08 ~1.97 (12H, m, H4 ,H-8,H-12,H-13, H-
17,H21),1.69 ~1.68 (6H, m, H-1,H-25) ,1. 61 ~
1.60 (18H, m, H24, H-26, H-27, H-28, H-29, H-
30);" C NMR (150 MHz, CDCl,) §:25.8 (C-1, C-
25),131.4(C2,C23),124.6(C-3,C22),26.9( C-
4,C21),39.9(C-5,C9),135.0(C-6,C-19),124.5
(C-7,C-11),26.8(C-8,C-17),135.3(C-10,C-15),
28.4(C-12,C-13),124.4(C-14,C-18),39.9( C-16,
C20),17.8(C-24,C26),16.2(C-27,C-28),16.1
(C-29,C-30) . FETF LI FHds K Scik' ™) % %4k
BRI e

EW 8 1k KR [ A; ESI-MS: m/z
457.4 [M+H]*_,'"H NMR(600 MHz,CDCI,)8:5. 28
(1H,t,J = 3.7 Hz,H-12),1.17 ~1.12(3H, s, H-
27),1.00 ~0.94 (3H, s, H-23),0.77 (3H, s, H-
24);"C NMR (150 MHz,CDCl, )§:38.5(C-1),27.3
(C2),79.2(C-3),38.9(C4),55.3(C-5),18.4(C-
6),32.7(C-7),39.4(C-8),47.8(C9),37.2(C-
10),23.1(C-11),122.8(C-12),143.7(C-13) ,41.7
(C-14),27.8(C-15),23.7(C-16),46.7 (C-17),
41.1(C-18),46.0(C-19),30.8(C-20),33.9(C-
21),32.6(C22),28.2(C-23),15.7(C24),15.5
(C25),17.3(C26),26.1(C-27),183.4(C-28),
33.2(€-29),23.5(C-30) . T LI b Hodhe B scmk™
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YE B YR TR IR

LE®W 9 1 AR KRR E K ESI-MS: m/z
457.4 [M + H]*_,'H NMR (600 MHz, CD,0D) §:
5.23(1H,t,J = 3.7 Hz,H-12),3.15(1H,dd,J =
11.6,4.6 Hz,H-18),1.04 ~0.98 (3H,s,H-23)0. 78
(3H,s,H-24);"”C NMR (150 MHz, CD,0D)§:40. 8
(C-1),27.9(C-2),79.7(C-3) ,40.4(C4) ,56.7(C-
5),19.5(C-6),34.3(C-7),40.4(C-8),48.6(C9,
C-17),39.8 (C-10),24.1(C-11,C27),126.9 ( C-
12),139.7(C-13),43.2(C-14),28.8(C-15),25.3
(C-16),54.4 (C-18),40.0(C-19),38.1(C-20),
31.8(C21),38.1(€22),29.2(C=23),16.0(C-
24), 16.4(C-25),17.7(C-26),181.8(C-28),17. 8
(€-29),21.6(C-30), T L KodE & SCmk" %
EZAE Y R AR R

L&Y 10 1Ok AR AR B K ESI-MS: m/z
331.2[M +Na] " ,'"H NMR (600 MHz,CDCl,)8§:5. 22
(1H,d,J = 17.3 Hz,H-15),5.03(1H,d,J = 10.7
Hz,H-15"),1.28 ~1.22(3H,m,H-16) ,1.19 ~ 1. 11
(3H,m,H-17),0.86(3H,s,H20),0. 78 (6H, s, H-
18,H-19) ;" C NMR (150 MHz, CDCL, ) §:39.8 ( C-
1),18.6(C-2),42.1(C-3),33.4(C4),56.2(C-5),
19.3(C-6),44.6 (C-7),24.7(C-8),61.7(C9),
39.4(C-10),20.7 (C-11),45.1(C-12),74.9 ( C-
13),146.1(C-14) ,111.4(C-15),21.6(C-16) ,27.6
(C-17),33.5(C-18) ,24.4(C-19) ,15.5(C20) , ¥
T LA B B SOk S A A Y T SR

LEW 11 AR R AR B A ESI-MS: m/z
251.2[M +H]*,'"H NMR (600 MHz, CDCL, ) §:2. 44
~2.36(1H,m,H-11),2.23(1H,dd,J = 16.2,6.5
Hz,H-11"),2.07 (1H,dt,J = 11.9,3.4 Hz,H9),
1.97(1H,dd,J = 14.8,6.5 Hz,H-7),1.88 (1H,
dq,J = 14.3,3.2 Hz,H-6);"”C NMR (150 MHz,
CDCL)5:39.6(C-1),18.2(C-2),42.3(C-3),33.3
(C4),56.8(C-5),20.7(C-6),38.9(C-7),86.6(C-
8),59.3(C9),36.2(C-10),28.9(C-11),177. 1( C-
12),21.7(C-13),33.3(C-14),21.1(C-15),15.2
(C-16) . FETFLLEBs Kok %2 iz & H
TETNER

wEW 12 JK A8 AR E K ESI-MS: m/z
139.2[M +H] * ,'"H NMR (600 MHz,CD,0D)§:9. 69
(1H,s,H-7),6.91 (1H,d,J = 8.0 Hz,H-5);"C
NMR (150 MHz,CD,0D)&8:131.1(C-1),114.8(C-

2),146.1(C-3),153.7(C4),115.8(C-5),126. 4
(C6),193. 1(C-7) , T LI ¥ M 5 30ik'™ %
EZAE W AR LA EE

& 13 [ 5 (MeOH) ; ESI-MS: m/z
155.1 [M +H]*.,"H NMR (600 MHz, CD,0D)§:
7.44(1H,s,H-2),6.79(1H,d,J = 8.3 Hz,H-5);
"C NMR (150 MHz,CD,0D)§:122.9(C-1),117.6
(C2),145.8 (C-3),151.2(C4),115.6 (C5),
123.8(C-6),170. 1(C-7) o FETF LUK K 3ciik' ™
YEZAE YR FE LA TR o

EW 14 A8 K AR & 4 ESI-MS: m/z
411.7[M +H]* ,'"H NMR (600 MHz,CDCl, )§:3. 64
(2H,t,J = 7.7 Hz,H-1),1.27 ~1.22(52H, brs,26
x CH,) ;"”C NMR (150 MHz,CDCl,)8:63.3(C-1),
33.0(C2),25.9(C-3),29.9 ~29.5(22 x CH, ),
32.1(C26),22.8(C-27),14.3(C28), #ETL I
Hodle KSR S AL Ao BB

wE&w15 45 (MeOH) ; ESI-MS: m/z
193.1[ M + Na]*,'H NMR (600 MHz, CD,0D) §:
7.06(2H,s,H-2,H-6) ;" C NMR (150 MHz,CD,0D)
5:121.7 (C-1),110.2 (C-2,6),146.0 (C-3,5),
139.3(C4),170.2 (C-7), KT DL b ds &
R ME AL A B TR

G 1 ~15 5k I 1,
2.2 YMpEEME

SO LE IR FE 100 wmol/L ¥ 4L G 1
~3.5~7 .10 ~15 %} MDA-MB-231 MCF-7 f14T1 =
ol i 40 A 5 ) 40 R R IR 50% . kB
4.8 F19 XF 3R 3 FhL s 240 A 0y 38 G A —E 1Y
PHIER a5 R 03k 1,
3 &g

AR AT ST ke IS R A AR Y A ih
Mk ERA ELA R4 Bt 2L e i 15 2k, AL 5
MAPKSs i f% p-ERK/ERK {3547 ¢, (HR B F B
S T IS 57 B0 7L AR i 24 250 o BE A v S WA
PRI, AR5 DA 8 = A 2 4 vily ik 3 457 v 40 12545 )
16 MEGH) X EA S PSR BESS (A 2R s
TR COER) W2 (e SRR R R &
SO R ETINER) RN R K (R RO 7-
BRHFEGER) ZHMERE TR O LA 5
LR ) JF AR CRPIR) BRIEESE (=1 ki
) ISR (B FIR) , Kb a2 ~15 4
T JE B o B AR, A A YR IR
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The chemical structures of compounds 1-15

Fig. 1

£ AW ~15 NI BB RBTE MR 1C, (v £5,n=3)

Table 1  ICy, of compounds 1-15 against breast cancer cells in vitro(; +s,n=3)

1C5o ( wmol/L)

it
Compound MDA-MB-231 MCF-7 471
1-~3 >100 >100 >100
4 28.94 +0.24 43.01 +0.16 49.76 +0.20
5~7 >100 >100 >100
8 40.21 +0.13 53.17 £0.18 58.06 0. 19
9 36.04 +0.17 47.13 +0.27 50.34 +0.21
10 ~15 > 100 >100 >100
Jif4H Cisplatin 18.60 +0.23 20.99 £0.03 25.07 +0.22

Sy AR, AR SN0 L TR 0 M3 B S e 25 R R
W, b5 4.8.9 X7 ANFLIRJE MDA-MB-231 \MCF-7
20 S/ BRUFL RS 4T A0 3 58 X A7 — g B4 il A
Flo BFFC & B SFBOR B BRI & TR
LR REGE ] Z2 M i Je2 200 e %) 38 58 AN, o5 S b
AN U T, LT A R A AT RE S LR Y PI3KS
Akt MAPK , Wnt/B-catenin 5515 51 [ A4 %, 5 AR
ELZH AT 98 0 R e A A i kA e L e AL T AH
i 5 b AR — L F\ TR A e
Pk o 2H L, I 0 2 A SR 400 ) 2L B 98 40
REBE TR PR IT, R ETE IS B A i Bk ER A e LR
FE 2R R BRI T — 7 ) SRR .
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