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Chemical constituents from leaves of Ananas comosus and their biological activities
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Abstract: Objective To investigate the chemical constituents from the leaves of Ananas comosus and their biological activities.
Methods The chemical constituents from the air-dried leaves of A. comosus were isolated and purified by the chromatography on
silica gel and Sephadex LH-20 columns as well as recrystallization. Their structures were identified on the basis of physiochemical
properties and spectroscopic data analyses, and the antibacterial activity and artemia lethal activity of the compounds were determined.
Results Eight compounds were isolated from the 95% ethanol extract in the leaves of 4. comosus and identified as tricin-4'-O-
[10"-O-(8"-hydroxyl) feruloyl-(9"'-O-p-coumaroyl) glyceryl] ether (1), 2,4-dichlorobenzoic acid (2), tricin (3), chrysoeriol (4),
1-O-p-coumaroylglycerol (5), 1-O-feruloylglycerol (6), 1-O-feruloyl-3-O-p-coumaroyl-glycerol (7), and 1,3-O-diferuloylglycerol (8).
Compound 1 exhibited as well inhibitory activities as positive control Ciprofloxacin (CPFX) against Staphylococcus aureus and
Escherichia coli, with MIC values of 0.156 pg/mL. The results of artemia lethal activity showed that the ICsq of the compounds 1 and 4
were 21.4 and 25.0 pg/mL, respectively. Conclusion All the compounds except 5 are isolated from this plant for the first time.
Among them, compound 1 is a new one and named ananasin A, which has the good antibacterial and artemia lethal activity.
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Fig. 1 Structures of compounds 1—8
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Sc 162.1, 161.3, 157.4, 104.7, 99.1, 94.4 >y 70 (1)
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140.3, H HMBC i HizE 555 C-9” (5¢c 162.1),
C-2" (d¢c 114.1), C-6" (5¢c 124.1) M, W% A BN
FRILERAE C-8" 1 LB BRIE L, 1Rk 8"-F2JL-[i
LU, A ORAEAE 2 NI IS S oy
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WHHEAES oy 3.88 (1H, m, H-11") Fll 6¢ 66.1, Jy it
MW =B S A, 27l Aede 3 ARG
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Fz1 LEW 18I NMR ##E (400/100 MHz, DMSO-dg)
Table 1 NMR spectral data (400/100 MHz, DMSO-dg) of compound 1

AL Ou dc AL O dc
2 162.5,C 5" 6.79 (d, J = 8.4 Hz) 115.5, CH
3 7.02 (s) 104.7, CH 6" 7.25(dd, J = 1.6, 8.4 Hz) 124.1, CH
4 181.6,C 7" 6.92 (s) 119.5, CH
5 161.3,C 8" 140.3,C
6 6.16 (s) 99.1, CH 9" 162.1,C
7 162.1,C 10" 4.09 (dd, J =5.2,12.4 Hz) 65.4, CH,
8 6.50 (s) 94.4, CH 1" 3.88 (m) 66.1, CH
9 157.4,C 12" 3.96 (dd,J =5.2, 12.4 Hz) 64.8, CH,
10 103.4,C 1" 1243, C
Iy 124.8,C 2" 7.46 (d, J = 8.4 Hz) 130.1, CH
2 7.35(s) 104.7, CH 3m 6.74 (d, J = 8.4 Hz) 115.7, CH
3 1504, C 4" 159.9,C
4 137.4,C 5 6.74 (d, J = 8.4 Hz) 115.7, CH
5! 1504, C 6" 7.46 (d, J = 8.4 Hz) 130.1, CH
6' 7.35(s) 104.7, CH 7 7.52 (d,J = 16.0 Hz) 144.8, CH
1" 125.0,C 8" 6.33 (d, J =16.0 Hz) 113.6, CH
2" 7.39(d,J=1.6 Hz) 114.1, CH 9" 166.3, C
3" 147.3,C 3',5'-OCH; 3.83 (s) 56.7, CH;
4" 147.8,C 3"-OCH; 3.71 (s) 55.4, CH;

5 04 3.83 (6H, s), 3.71 (3H, s)» e A YA, H ) C-10" & C-12" s CLi s

HMBC i (& 2) B, 0y 3.71 eI oc
147.3 (C-3") MK, oy 3.83 AHHEIEY 6c 147.3
(C-3"), 147.3 (C-5") AHIK, BiW] 3 AN FIAAE S HlELE
C-3", 3, 5" I; Hy-10" (0y 4.09) 5 C-12" (6¢ 64.8),
C-9" (¢ 162.1) H5%, Hy-12" (6 3.96)5 C-10" (5¢
65.4), C-9" (dc 166.3) AHIC, Ui B 8"-F3 k- P B Ik ik
HAE C-10" Lo T S a0 A R IELE C-127 b

NOESY (& 3)H1, 3-OCHj3 (dy 3.83), 5'-OCH;
(01 3.83) 7395 H-10" (9 4.09), H-12" (8, 3.96)

\
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Fig. 3 NOESY (V" ) correlation of compound 1
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M, FE5 SCHRGT R, B e b G0 2~8 [543 K
24-THIEIR (2 M Nk (3) P G
#E @ M oL A g (5) Pl
1-O-F B s Hhi s (6> 5. 1-0-B 81k -3-0-%t
BRI RERE s (7) DS 13- — AR BB H ke
(8) U7, LR 2 Bk MR 2 B4 81, S0
TR G 2 e MW E Ry s g 2,
32 MEEMENKER

KR RBIEEM AL & 1~8 X 7 Rl

%2

PIAPHNE . PR R B (GR2), (a1 54
100 2 BR TR R R AT 1 30 B B P TR A b
SEAY B, MIC IE%] 0.156 pg/mL. fh&
V)5 0 AR . T ERAERE . KT
FETH B B FECER 0 B AH 4 I P, MIC
L% 0.156, 0.313. 0.156 pg/mL. fib&49 3 %A
0 7 2 BB RTR A B 2 B 5 BE R o R T D 22
AH A A EE 2, MIC 205024 03131 0.156 pug/mL.
3.3 FHBGEEMEMNKER

b BSOS PR 25 S s, A8 Bk i) o o
WPEVEHE (500 25, 10 pg/mL) W, tb&91 A 4
A TS FEICso 73 1) 4 21.4 F1125.0 pg/mL.

LEY 1~ MEFMENRER

Table 2 Antibacterial activity of compounds 1—8

MIC/(ng'mL™")

waEw
S. aureus S. albus E. coli B. subtilis M. luteus M. tetragenus B. cereus
1 0.156 5.000 0.156 5.000 2.500 — —
2 — 0.313 — 5.000 10.000 — —
3 — 0.313 0.156 10.000 10.000 — —
4 10.000 1.250 0.156 — 2.500 — —
5 0.156 0.313 0.156 10.000 10.000 — —
6 0.313 0.313 0.156 5.000 — — —
7 10.000 0.313 0.156 2.500 0.625 — 2.500
8 0.156 0.313 0.156 10.000 — — —
AN 0.156 0.313 0.156 0.156 0.313 0.625 0.313

— AT L 905 B P e L A
—-with no antimicrobial activity in the test concentration range

%Zie

ARSI I B v 2y B AR 2 8 AN ARG,
BAE 1 ASE A NG = 2R S BRIk &) 5 41,
HARWEWE TR ZHEY) o ma 8], BAEE
(A7 o3 2K 0 o RN oAk S ) 2 I G R A1)
PRSP g RSO 1, Ol X R A £
& TT R 355 B He Al o
S 30k
[11 R4, Modl, PRERYE GF134%) M]. dbx: &
S RAE, 1991,
BIERW], GKOCHE. TPAEARE (55 8 45) [M]. g L
BHEFA AL, 1999.

4

[B1 £ b, T a8, WA, S5 380 E iR
[7]. P EFZIE, 2006, 31(15): 1242-1244.

TAME, T, FLOpE, S o i S R
g5 3. P EFZE, 2007, 32(5): 401-403.

Kataki M S. Antibacterial activity, in vitro antioxidant
activity and anthelmintic activity of ethanolic extract of
Ananas comousus L. tender leaves [J]. Pharmacologyonline,
2010, 2(8): 308-319.

Yuki N J, Young S Y, Akira K. Six new flavonolignans
from Sasa veitchii (Carr. ) Rehder [J]. Tetrahedron, 2003,
59(40): 8011-8015.

Mohamed B, Nigel C V, Renee J G, ef al. Flavonolignans
from Hyparrhenia hirta [J]. Phytochemistry, 2002, 60(5):
515-520.

MR, EBCE, BRe, R 2 & I E K
WA TR IEPERE ST [7]. &k T RHL, 2013, 34(5):
53-56.

Solis P N, Wright C W, Anderson M M, ef al. A microwell
cytotoxicity assay using Artemia salina (brine shrimp) [J].
Planta Med, 1993, 59(3): 250-252.

[10] Hitomi B, Yasunori Y, Masao K K. Constituents of the

faren
=F.

(8]



- 954

tEd

Chinese Traditional and Herbal Drugs

F 68 F 78 2015F4 1

[13]

roots of Ligularia dentata Hara [J]. J Nat Med, 2007,
61(4): 472-473.

KER, B SR B £, & BFERCD 2 MEIRNER
BT IIRTST (], ATHLAESE, 2013, 33(3): 1345-1348.
Anthony D W, Gabriele M K. Ambigol C and
2,4-dichlorobenzoic acid, natural products produced by
the terrestrial cyanobacterium Fischerella ambigua [J]. J
Nat Prod, 2005, 68(4): 459-461.

Li H B, Zhou C X, Pan Y X, ef al. Evaluation of antiviral
activity of compounds isolated from Ranunculus sieboldii
and Ranunculus sceleratus [J]. Planta Med, 2005, 71(12):
1128-1131.

Hiroshi N, Naoyuki K, Mitsuru Y. Isolation and
accumulated in

identification of flavonoids

proanthocyanidin-free barley [J]. J Agric Food Chem,
2011, 59(17): 9581-9587.

Luo J G Li L, Kong LY, et al. Preparative separation of
phenylpropenoid glycerides from the bulbs of Lilium
lancifolium by high-speed counter-current
chromatography and evaluation of their antioxidant
activities [J]. Food Chem, 2012, 131(3): 1056-1062.
Ften], SR, BRR, 4 LRI Em K
b 2E TS 7). W2y, 2011, 42(11): 2181-2185.
Shimomura H K, Sashida Y K, Mimaki Y R. Phenolic
glycerides from Lilium auratum [J].
1987, 26(3): 844-845.

SROKAE, KL 24- T SUORFRRMN [T R
16T, 2002(4): 11-13.

Phytochemistry,





