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Abstract

Activity-guided isolation from the ethylacetate (EtOAc)-soluble portion of a methanolic extract of the seeds of
Eriobotrya japonica, using several bioassays, led to the isolation and identification of six phenolic compounds of
previously known structure: benzaldehyde (1), chlorogenic acid (2), caffeic acid (3), benzoic acid (4), ferulic acid
(5), and amygdalin (6). Of these, benzaldehyde (1) exhibited tyrosinase inhibitory activity in a bioassay. In addition,
chlorogenic acid (2) and caffeic acid (3) were found to have strong antioxidative effects on 1,1-diphenyl-
2-picrylhydrazyl (DPPH) radical scavenging and superoxide dismutase (SOD)-like activity.
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Fig. 1. Chemical structures of isolated compounds from the
Eriobotrya japonica seeds.

Compound 1 (benzaldehyde) Yellowish oil. 'H-NMR (500
MHz, CD;0D) dy 9.96(1H, s, -CHO), 7.88(2H, m, H-6, 2),
7.64(1H, m, H-4), 7.54(2H, m, H-5, 3).

Compound 2 (chlorogenic acid) White amorphous powder.

'H-NMR (500 MHz, Acetone-de+D;0) &u 7.52(1H, d, J=16.0
Hz, H-7°), 7.15(1H, d, J=2.0 Hz, H-2"), 6.99(1H, dd, J=8.0,
2.0 Hz, H-6"), 6.82(1H, d, J=8.0 Hz, H-5"), 6.27(1H, d, J=16.0
Hz, H-8’), 5.31(1H, m, H-5), 3.99(1H, m, H-3), 3.58(1H,
dd, J=9.5, 2.5 Hz, H-4), 1.70-2.20(4H, m, H-6, 2).

Compound 3 (caffeic acid) White amorphous powder.
'H-NMR (500 MHz, Acetone-de+D:0) 84 7.39(1H, d, J=15.5
Hz, H-8), 7.08(1H, d, J=2.0 Hz, H-2), 6.91(1H, dd, J=8.5,
2.0 Hz, H-5), 6.79(1H, d, J=8.5 Hz, H-6), 6.21(1H, d, J=15.5
Hz, H-7).

Compound 4 (benzoic acid) White amorphous powder.
'H-NMR (500 MHz, CD;OD) &y 8.002H, m, H-6, 2),
7.57(1H, m, H-4), 7.442H, m, H-5, 3).

Compound 5 (ferulic acid) Colorless needles, mp:176C
'H-NMR (500 MHz, Acetone-d) 8y 7.56(1H, d, J=16.0 Hz,
H-7), 7.23(1H, d, J=2.0 Hz, H-6), 7.05(1H, d, J=8.0, 2.0
Hz, H-2), 6.81(1H, d, J=8.0 Hz, H-3), 6.31(1H, d, J=16.0
Hz, H-8), 3.92(3H, s, OCHa).

Compound 6 (amygdalin) White amorphous powder.
'H-NMR (500 MHz, CD;OD) &y 7.602H, m, H-8, 4),
7.45(3H, m, H-7, 6, 5), 5.89(1H, s, H-2), 4.54(1H, d, J=8.0
Hz, H-1°), 4.34(1H, d, J=8.0 Hz, H-1"), 4.20(1H, dd, J=12.0,
2.0 Hz, H-6"), 3.88(1H, dd, J=12.0, 5.5 Hz, H-6"), 3.82(1H,
dd, J=12.0, 4.0 Hz, H-6"), 3.67(1H, dd, J=12.0, 5.5 Hz, H-6"),
3.46(4H, m, H-5", 5°, 4’, 3"), 3.302H, m, H-3’, 2").
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Table 1. Tyrosinase inhibitory, DPPH radical scavenging and
superoxide dismutase (SOD)-like activities of the seeds of
Eriobotrya japonica®

Activity (%)

Extract and fraction

IYISNSS DpPH Radical” i?gnlg‘ﬁ
MeOH extract 11.2+0.36 67.6£0.36 7.0£0.36
n-Hexane-soluble fraction 11.840.23 63.110.36 6.8+0.36
EtOAc-soluble fraction 39.4+0.87 93.5£1.20 21.01.65
n-BuOH-soluble fraction 21.440.58 43.9+2.01 29.0+1.23
H,0O-soluble fraction 15.620.65 14.0£0.47 6.120.36
Positive controls
Kojic acid 61.440.25 9
L-Ascorbic acid 75.6%0.69 99.7+0.85

Data represent the meantSD three replications.
"Concentration of each extracts were 200 mg/mL.
INot tested.
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Mushroom Tyrosinase X3l &M =X

H|Z4 MeOH FE59] 7|80 £ T3t Lol
n-hexane, EtOAc, n-BuOH, H,O layer®l &} mushroom
tyrosinase S AH8-3t] 7t FEEC] S X4 tyrosinase A3

Table 2. Inhibitory effects of isolated compounds 1-6 on mushroom
tyrosinase activity”

Inhibitory activity (%)

Sample No.
500 mg/mL 250 mg/mL 125 mg/mL
Benzaldehyde (1) 82.8+0.25 71.4%0.16 70.8+0.40
Chlorogenic acid (2) 341032
Caffeic acid (3) L
Benzoic acid (4) 16.5¢1.11 10.240.55 8.7+0.35
Ferulic acid (5) 4.610.51
Amygdalin (6) 5.3+0.33 1.80.35
kojic acid’ 94.9+2.42 70.6+1.75 56.3+1.03

“Data represent the meanSD three replications.
"The inhibitiory activity was not determined.
9Positive control.
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o] 125 mg/mL F=00A A 4EskAI] L-ascorbic acid 2}
€4S vaskSth DPPH radical 427152 chlorogenic
acid(2), caffeic acid(3)° 4] 50% o]l 2AEAS el
o, aFNAE caffeic acid3)= A F=NA positive
control .ot 3¢ &4 Ve UTE S SOD AHEA
ol A= chlorogenic acid(2)”} positive control¢! L-ascorbic
acid® T} oFsEA|NE Blg} Mol X F2] g 3= FollA 7
735 S48 YRtk

Table 3. DPPH radical scavenging activity of isolates 1-6"

Radical scavenging activity (%)
100 mgmL 50 mgmL 25 mgmL 125 mg/mL
Benzaldehyde (1) )
9584051 939+0.65 67.4+0.35 43.7+031
9514071  94.3%0.63 93.4+0.87 81.5+0.63

Sample No.

Chlorogenic acid (2)
Caffeic acid (3)
Benzoic acid (4)
Ferulic acid (5)
Amygdalin (6)

L-Ascorbic acid® 9724211 96.8+1.03 932%125 76.2£1.10

“Data represent the meantSD three replications.
"The inhibitiory activity was not determined.
9Positive control.

Table 4. Superoxide dismutase (SOD)-like activity of isolates 1-6"
SOD-like activity (%)

Sample No.

500 mg/mL 250 mg/mL 125 mg/mL
Benzaldehyde (1) 184+1.54 63+124 .
Chlorogenic acid (2) 35.50.84 60.1£0.85 35.6£1.85
Caffeic acid (3) 61.4+0.56 6.35+0.32 2.040.87
Benzoic acid (4) 20.8+0.68
Ferulic acid (5) 8.23+0.25
Amygdalin (6) 29.440.32 15.240.65 6.110.38
L-Ascorbic acid® 99.8+1.02 99.241.00 99.0+0.86

“Data represent the meantSD three replications.
"The inhibitiory activity was not determined.
9Positive control.
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