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Antibacterial activity of 10 phenolic compounds from mulberry
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Abstract Inhibition zone diameters and minimum inhibitory concentrations ( MIC) of 10 phenolic compounds
from mulberry ( Morus alba 1. ) against 4 common pathogenic bacteria ( Staphyloccocus aureus, Bacillus subtilis,
Escherichia coli, Salmonella spp ) were tested by agar diffusion and micro-dilution in order to study the antibacte-
rial activity of mulberry. The results indicated that the monomeric compounds exhibited more effect on Gram-posi-
tive bacteria ( Staphylococcus aureus, Bacillus subtilis) than Gram-negative ones ( E. coli, Salmonella) . The anti-
bacterial activity of Morusin, Kuwanon E and Sanggenol A on Gram-positive bacteria were the best. Especially, the
MIC of Morusin against Bacillus subtilis was below 3. 72 pmol/L. Structure-activity relationships of these com-
pounds were also discussed. It was found that stereoisomerism, species and position of substituent had implications
for their antibacterial activity. Especially, prenyl was very important for the antibacterial activity of compounds.
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Figure 1  Structures of the 10 compounds

Table 1 Inhibition activities of 10 compounds from mulberry against 4 pathogenic bacteria(x +s,n =3)

Inhibition zone diameter/mm

Compd. - — — -

Bacillus subtilis Staphylococcus aureus Escherichia coli Salmonella spp.
CK 5.00 +0. 00 5.00 +0. 00 5.00 +0. 00 5.00 +0. 00
Ampicillin 40.33 +1.00¢ 31.67 +3.00° 15.00 2. 00° 21.33 £2.00°
Sanggenon C 15.33 1. 00/ 15.83 =1.50¢ 5.00 +0. 00° 5.00 +0. 00"
Sanggenon D 14.67 £2.00/ 5.00 +0. 00 5.00 +0. 00 5.00 +0. 00
Mulberroside A 5.00 +0. 00 5.00 +0. 00 5.00 +0. 00 5.00 +0. 00
Mulberroside C 5.00 +0. 00 5.00 +0. 00 5.00 =0. 00 5.00 0. 00
Sanggenol A 11. 67 + 1. 007 10. 67 £1.00° 5.00 +0. 00 5.00 +0. 00
Kuwanon E 11. 67 1. 007 10. 33 +1. 00 5.00 +0. 00 5.00 +0. 00
Morusinol 13.33 £2.00° 5.00 +0. 00 5.00 +0. 00 5.00 +0. 00
Morusin 12.33 +1.00% 11. 67 £2.00° 5.00 +0. 00 7.33 £4.00°
Mulberrin 10. 00 +0. 00° 5.00 +0. 00 5.00 +0. 00 6.67 =1.00°
Cyclomorusin 8.33 £2.00° 5.00 +0. 00" 5.00 +0. 00" 5.00 +0. 00

5.00 £0. 00 mm means no inhibition zone were determined. P <0. 05



224 Y@ g# RS o

Journal of China Pharmaceutical University

545 %

HiZe 1 AT, 10 Fh 2 W 28405 1 r %5 4
KE IR ECR A B R ZE R M T RIBRAHE,
10 Fpfb A P37 A W] S A B B . % T TR
,ALE ) Mulberrin Fl Morusin ELAG # 1- FOF 55 41
R, HAR 8 P LB W K ARG 2 B S ) S B A

o T 4 B 0,35 25 BR A, Sanggenon C ., Kuwanon
E Sanggenol A Morusin HATE4F AR TE M, 77 A2
W A A0 BT B, HLrf Sanggenon C TR 18] ELA% fi
Ko HAR 6 B i AN 3] B Sl 400 B T

X7 Ak B 2 0 T # , Sanggenon D | Sanggenon
C ., Kuwanon E | Sanggenol A, Mulberrin, Morusinol |
Cyclomorusin . Morusin % 8 Ffi {5 ¥y H4 %58 iy
B, AT W2 2 0] LAY T 1], b Sanggenon
D Sanggenon C X Aili 55 2 AT 1 41 B RO B 3%
HIFE B B4R N 14. 67 Fi115. 33 mm, i Mulberro-
side A Fl Mulberroside C 7 HE 46 1 2| BH 2 49 91 1A
.

TERAIRRI R PR T R BT IR 10 Fhiy
A Phl 22 PP T (0 e 000 7 4 BR AT A 2 7
FEB) FREE 22 (I TR (ORI 35 A 8 90 1T IR ) )
TR 28 AR, BT &, 10 Rl 5 P ox o 2= BH A
R PR AR i T8 22 B T
3.2 AKIP R RN T 25 R BT

TR RO AR RAIE T 10 R 2k
A WRT 4 T g It T 1) 400 R 3 1, LA SR L
2,

Table 2

pathogenic bacteria

MICs of 10 compounds from mulberry against 4

MIC/ ( pmol/L)
Compd. Bacillus ~ Staphylococcus — Escherichia  Salmonella

subtilis aureus coli spp-
Ampicillin 35.8 17.9 71.6 35.8
Sanggenon C 70.6 70.6 > 141 > 141
Sanggenon D 35.3 17.6 141 > 141
Mulberroside A >176 >176 >176 >176
Mulberroside C >218 >218 >218 >218
Kuwanon E 7.36 58.9 236 >236
Sanggenol A 29.5 29.5 >236 >236
Morusinol 114 114 >228 >228
Morusin <3.72 14.9 >238 >238
Mulberrin 59.2 118 237 237
Cyclomorusin 59.8 29.9 >239 >239
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