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[ Abstract | Objective; To isolate and identify the chemical compounds from the residues in the pulps of
Persea americana, and evaluate the capacity of scavenging free radicals of phenolic compounds. Method: The
chemical compounds were isolated and purified by the combined normal pressure column chromatography and high
pressure liquid preparative chromatography, and their chemical structures were elucidated by spectral data analysis
and comparing with the previous literature. Moreover, the capacity of scavenging free radicals of phenolic
compounds was also evaluated by using 1, 1 diphenyl - 2 - trinitrobenzene hydrazine ( DPPH-) assay. Result:
Seven compounds were obtained and their structures were identified as 1, 2, 4-trihydroxyheptadec-16-yne (1),
1, 2, 4-trihydroxynonadecane (2), (2R, 12Z, 157 ) -2-hydroxy-4-oxoheneicosa-12, 15-dien-1-yl acetate
(3), tryptophan (4), chlorogenic acid (5), neochlorogenic acid (6), and scopolin (7) respectively. The in
vitro free radicals scavenging activity experiment showed that the capacity of scavenging free radicals of compounds
5 and 6 were close to that of vitamin C. Conclusion: Compounds 4, 6 and 7 were isolated from P. americana for

the first time. In addition, phenolic compounds obtained from P. americana had good in witro free radicals
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Fig.1 Preparative chromatogram of compounds 4-7

2.2 Hitg¥wE Aawm1 Ak R, ESI-MS
m/z285 [M + H]",'H-NMR (500 MHz, CDCI,)
8:3.98 (1H, m, H2),3.91 (1H, m, H4),3.65
(1H, dd, J=11.0, 3.0 Hz, H-1") ,3.50 (1H, dd,
J=11.0, 6.0 Hz, H-1),2.19 (2H, td, J=7.0,
2.5 Hz, H-15),1.96 (1H, t, J=2.5 Hz, H-17);
P"C-NMR (125 MHz, CDCL,) §: 67.2 (C-1),73.0
(C-2),39.4 (C-3),72.8 (C-4),38.7 (C-5),29.9,
29.8, 29.4, 28.8, 25.7 (C-6 ~ C-14),18.7 (C-
15),85.1 (C-16),68.4 (C-17) . VL I %4 5 ik
(1R R A -3, b 1 e R 1,2,4-
trihydroxyheptadec-16-yne ,

EW2 HEO A, ESI-MS m/z317 [M +
H]",'H-NMR (500 MHz, CDCl,) &:3.98 (1H, m,
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Fig.2 Structures of compounds 1-7

H-2),3.91 (1H, m, H4),3.65 (1H, m, H-1"),
3.50 (1H, m, H-1),1.59 (2H, m, H-3),0.90
(3H, t, J=7.0 Hz, H-19); "C-NMR (125 MHz,
CDCl,) 8: 66.8 (C-1),72.5 (C-2),39.0 (C-3),
72.6 (C4),38.3 (C-5),31.9,29.7, 29.6, 29.4,
25.3 (C6 ~C-17),22.7 (C-18) ,14.1 (C-19), LA
B SR [ 11 ] e A — B WO A 2 %
E M 1,2 ,4-trihydroxynonadecane

k&3 T, ESI-MS, m/z 403 [M +
Na]*,'H-NMR (500 MHz, CDCl,) &: 5.35 (2H,
m, H-12, 16),5.32 (2H, m, H-13, 15),4.03
(2H, dd, J=11.5, 6.5 Hz, H-1),2.41 (2H, t,
J=7.5Hz, H-5),0.87 (3H, t, J=7.0 Hz, H-21),
2.08 (3H, s, CH,CO), “C-NMR (125 MHz,
CDCl,) 8: 67.1 (C-1),66.0 (C-2),45.3 (C-3),
210.8 (C-4),43.5 (C-5),23.5 (C-6),29.1 (C-7,
8),29.3 (€9, 10),27.2 (C-11),130.0 (C-12),
127.9 (C-13),25.6 (C-14),128.1 (C-15),130.2
(C-16),27.2 (C-17),29.6 (C-18),31.5 (C-19),
22.6 (C20),14.1 (C-21),171.0 (CH,C0),20.8
(CH,CO), VA F8uds 530k [ 13 ] e il B A — 2, ik
Btk &% 3 %% K (2R, 127,157 ) 2-hydroxy-4-
oxoheneicosa-12 ,15-dien-1-yl acetate,

a4 [EBE, ESI-MS m/z227 [M +

*__OCOCH;,

Na]*,'H-NMR (500 MHz, CD,0D) §: 7.69 (1H,
d, J=8.0 Hz, H4),7.35 (1H, d, J=8.0 Hz, H-
7),7.19 (1H, s, H-2),7.12 (1H, t, J =8.0 Hz,
H-6),7.03 (1H, d, J=8.0 Hz, H-5),3.84 (1H,
dd, J=9.5, 3.5 Hz, H2'),3.50 (1H, dd, J =
15.0, 3.5 Hz, H-1"),3.14 (1H, dd, J=15.0, 9.5
Hz, H-1'), “"C-NMR (125 MHz, CD,0D) §: 125. 1
(€C2),109.8 (C-3),119.4 (C4),120.1 (C-5),
122.7 (C-6),112.4 (C-7),138.4 (C-8),128.5 (C-
9),28.7 (C-1"),56.7 (C2"),174.9 (C-3"), Ll I
s 5017 | B A — B, B A 4 %0
F AR

EYWS BB A, ESI-MS m/z377 [M +
Na] *,'"H-NMR (500 MHz, CD,0D) &: 7.56 (1H,
d, J=16.0 Hz, H3'),7.06 (1H, d, J=2.0 Hz,
H-5'),6.96 (1H, dd, J=2.0, 8.5 Hz, H-9') ,6.79
(1H, d, J=8.0 Hz, H-8') ,6.26 (1H, d, J=16.0
Hz, H2'),5.33 (1H, td, J=4.5, 9.5 Hz, H-3),
4.17 (1H, td, J=3.0, 4.5 Hz, H-5),3.73 (1H,
dd, J=3.0, 8.5 Hz, H4)_, "C-NMR (125 MHz,
CD,0D) &:76.2 (C-1),38.2 (€C-2),73.5 (C-3),
72.0 (C-4),71.3 (C-5),38.8 (C-6),177.0 (C-
7),168.7 (C-1"),115.3 (C2"),147.1 (C-3"),
127.8 (C-4"),115.2 (C-5"),149.6 (C-6"),146.8
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(C-7"),116.5 (C-8'),123.0 (C9"), LI %S
SCHR[18 | B FE A — 3, Wb &9 5 % ik

a6 [k, ESI-MS m/z 377 [M +
Na]*,'H-NMR (500 MHz, CD,0D) §: 7.59 (1H,
d, J=16.0 Hz, H-3'),7.06 (1H, d, J =2.0 Hz,
H-5'),6.95 (1H, dd, J=2.5, 8.5 Hz, H-9') ,6. 78
(1H, d, J=8.0 Hz, H-8'),6.31 (1H, d, J=15.5
Hz, H-2'),5.36 (1H, dd, J=4.0, 8.0 Hz, H-5),
4.15 (1H, td, J=4.0, 9.5 Hz, H-3),3.64 (1H,
dd, J=3.5,8.5Hz, H4),1.95 (1H, dd, J=9.5,
13.5 Hz, H-28) , "C-NMR (125 MHz, CD,0D) §:
75.4 (C-1),41.6 (C-2),68.3 (C-3),74.8 (C4),
73.0 (C-5),36.7 (C-6),178.3 (C-7),169.0 (C-
1'),115.9 (C-2"),146.8 (C-3"),128.0 (C4'),
115.2 (C-5"),146.7 (C-6"),149.4 (C-7'),116.5
(C-8),122.9 (C9"), LA F¥dls 53k [ 18] #eiH
FEAR — 0 BOH AL S ) 6 B8 B AR TR .

EMT A K, ESI-MS m/z377 [M +
Na]*,'H-NMR (500 MHz, DMSO) §: 7.95 (1H,
d,J=9.5 Hz, H4),7.30 (1H, s, H-8),7.15
(1H, s, H-5),6.32 (1H, d, J=9.5 Hz, H-3),
5.35 (1H, d, J=4.5 Hz, H-1"),3.81 (3H, s, 6-
OCH,)., "C-NMR (125 MHz, DMSO) §: 160.6 (C-
2),113.4 (C-3),144.4 (C4),109.8 (C-5),146. 1
(C-6),149.9 (C-7),103.1 (C-8),149.0 (C9),
112.3 (C-10),99.8 (C-1"),73.2 (C-2"),77.2 (C-
3'),69.8 (C-4'),76.8 (C-5"),60.7 (C-6"),56.2
(6-OCH,) , Lk %04 5 SCiik [ 19 ] #e il i A — 2,
HOR AL G T e WAR RS H
2.3 IRAMEER B R
2.3.1 DPPH-¥WHECH 453 FREL DPPH-19. 716
mg, JoK £ WV O 22 25 2 500 mL s, #5457 B
0.1 mmol - L ™" Wy fif £ i
2.3.2  RAGEPIREEC T BOEE S IR R
WAL G 5,6 M4EER C 4 1 mg, % T 10 mL 5|
o AR IBGE S AR TR BE LA 5 5 1 6 it it vk
JEH1,3,5,7,9,11 mg- L™ (IR, 4i 4 & C ik
WeHE R 1,2,3,4,5,6 mg- L™ AN, #5638 1 ik
FRHBEAT IR (SO SR 1 mL) #5537 C LK
30 min J5F 517 nm A0 E WG EE A G5 R L 2,

DPPH- [ L7568 = [A, - (As —Ac) /A, ] x
100% , P AFE 5 45 50 v 32 0y B AR A, T B 32 S 4L
Ap i,V 8105 £, TF B 2R Rk B (1C,,) o K

- 06 -

*R1 BELAWER DPPH- R R MK R

Table 1 Experimental reaction system of monomer compound
scavenging DPPH - wlL
No. i T K DPPH-
1 500 - 500
2 500 500 -
3 - 500 500

x2 BUELEGUREMLEE

Table 2 Antioxidant capacity of monomer compound

1Cy,

No. RS 5107 5 ; y
/mg-L
1 k&S Y=7.09 6X +0.989 9 0.999 5 6.91
2 tkEe Y=69794X +1.463 4 0.999 0 6.95
3 44K C Y=12.295X-1.2429 0.9953 4.17

Ay K + DPPH - 3 W) KOG JEE 5 As D9 A fh 7 T +
DPPH - ¥ W (Y9 W Ot B 5 A B il 3% 8 + 7K 19 TR
e .
3 #R5WR

V2P0 R A S R R S A A i S A R A
AEYIRER, AT S L AR
R FFE R Z — o i PRI & 8ol s, B
U R AL A W B K R S BE R IR — Lk S ik
P H AR 2k A S g i kR BETE
38 2 B G TN BT A AR5 (9 T7 3% , Hovh DPPH - 73560k
JEE M R kPR TR A L SR A B B T SRR TR T ik
TEE NS EH B Z MR

RS T N IR =) ] I S PN L E 2
[ E27/ ) S IR S o ok AT DI P -ai DR i)y
{6, 38 5 AF 5 I AL SR P A b B 7 9 Ak o o B s
Br A HJERE S . NP r B aife il 7 A ke 5,
Ifxt Herp Z B 20 5 Wyt A7 AN BR A i S RE 1 3F
S5 R RV P 1) 2 B A& Wi BR A &
REJI #3442 R C, 1C5, 73 Bl O 2 IR AR (6. 91 mg -
L) Bk B R (6.95 mg- L™") s 2 BB 5Y W], 4
JETR AL 1 BA PR 28 I 1L K e R T A 25
SR IAh, 4 B8 B H A 2R 1 1k
FWREERA AW E N, LS 1R 2 Dy K EE R
W AYT A4 4 B AT A0 M B e R S A 3
Oy 0 K R N T TR AT A, A A ) IR A5 475 )
S H T L S AR AR A 1 R AR A
S AE R 2 AH b 55 22 A UL BT T R B T R
5 ATt o [R] AR SORIF St 2 W R AL g X 22 By
FA B W R BAT B4 00 6 SRR, 0 A e i AL R
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