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Evaluation of the Antimicrobial Properties of Grape Seed Extract and
Its Polyphenol Components Against Oral Pathogenic Bacteria

ZHANG Hui', WU Da-ru*, YOU Xiao—juan', CHEN Li-na®
(1. Medical School of Xi‘an Jiaotong University , Xi‘an 710061, China; 2. Department of Peiodontics, College of
Dentistry , University of Illinois at Chicago , Chicago 60612, USA)

Abstract: To study the antibacterial activity of grape seed extract (GSE) constituents (most of them
are polyphenolic compounds) against periodontitis and cariogenic bacterial, the relationship between
the structures and the antibacterial activities was investigated with optical density (OD) test and the
minimum inhibition concentration(MIC) as index. As the result, the fraction with high polarity which
is very dissoluble in water has stronger inhibition ability than other fractions with lower polarity.
Among the water dissoluble fraction, those compounds with three consecutive hydroxyl groups seems
to be very important to antibacterial activity. That is to say, the inhibition factors in the GSE are
those phenolic compounds with three consecutive hydroxyl groups but not the procyanidins as what
we expect.
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(Grape seed extract, GSE) LH-20, GE Healthcare
Fisher (Fair Lawn,NJ,USA)
,GSE 14
10 Power Wave 200
100 000 kg, (Bio-Tek Instruments Inc., Winooski, VT,
- GSE USA),
1.5 (MIC Assay)
96
, E 50
c 20 (12 h) (10 000 r/min,10 min),
0.05 mol/L. (PBS,pH
6.8) , PBS
>l ( (0OD),
) 96 ,
5x10%( )
,GSE 5x108( ) CFU/mL,
Bonnaure—Mallet
Martine (chlorhexidine gluconate,
(=1%) o, CHX), 3 MIC 1.25 pg/ml
( ).2.5 pg/ml( ) 2.5 pg/mL
GSE ( )o 37 C
. (
, )
AGRRAOCARRRTOTCAr e 24-48h.
1.1 oD 0]))
,0D
Polyphenolics (Madera,CA 93639,USA) .
1.2 1.6 GSE
60 g 300 mL
Streptococcus mutans (ATCC 10449) s 20% ,40% ,
(Streptococcus gordonii challis) 60% ,80% /
Fusobacterium nucleatum (ATCC 6 , PA-1~PA-6,
10953), MIC PA-1
5 Sephadex LH-20
(Difco, Sparks,MD) 10% ,15% ,
(Oxoid  Ltd,Basingstoke , Hampshire , 20% ,30% ,50% ,80% ,90% /
England) , 37 C, ( 13 , PA-
) ( 1-1~PA-1-13, MIC ,
) 24~48 h, PA-1-7 Lo Veoowe
1.3 V( )=5:1:0.1 3:1:0.1
, HP-20, 1 ( ):  PA-1-10
Supelco (Bellefonte ,PA ,USA) ; Sephadex V( ):V( ):V( )=3:1:0.1  3:3:0.1
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, 3( );  PA-1-11
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1: ( ),'H NMR (360 MHz,
DMSO-d,) 8H 6.95 (2H,s,H-2 H-6);"C NMR
(80 MHz,DMSO—-d,) 8. 109.6 (C-2 C-6),121.4
(C-1),138.9(C-4),146.4(C-3  C-5),168.5(C-7);
HR -ESIMS:m/4 169.0139 [M -H] ~(C;HeOs, caled
169.014 2), 81,

2. ( ),'H NMR (360 MHz,
DMSO-ds) &y 6.27 (2H,d,J=7.2 Hz,H-4 H-6),
6.45(1H,dd,J= 8.5,8.5 Hz,H-5);*C NMR (80 MHz,
DMSO-d¢) 8. 108.0 (C-4 C-6),119.4 (C-5),
1340 (C-2),147.2 (C-1  C-3);HR-ESIMS:m/

125.0238 [M-H|" (C¢H0;, caled 125.022 6)
18]

’ o

3. ( ),'H NMR (360 MHz,
acetone —dg) 6y 6.89 (1H,d,J=8.2 Hz,H-5),7.47
(1H,dd,J=8.2,2.0 Hz,H-6),7.52 (1H,d,J=2.0 Hz,
H-2);"C NMR (80 MHz,acetone—d;) 8, 115.3 (C-
5),117.1(C-2),123.2(C-6),124.5(C-1),141.6 (C-
3),146.5 (C -4),159.7 (C -7);HR -ESIMS:m/z

153.0185 [M-H| (C;HO,,caled 153.017 2),
18]
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4. ( ),'H NMR (360 MHz,
acetone —ds) 6y 2.49 (1H,dd,J) =16.1,8.7 Hz ,H -
4axi),2.89 (1H,dd,] =16.1,5.6 Hz,H -4eq),3.96
(1H,m,H -3),4.51 (1H,d,J =7.9 Hz,H -2),5.85
(1H,d,J=2.3 Hz,H-8),6.00(1H,d,J=3.2 Hz,H-6) ,
6.72 (1H,dd,)=8.1,1.9 Hz,H-6"),6.78 (1H,d,]J =
8.1 Hz,H -5’),6.88 (1H,d,J] =1.9 Hz,H -2’);
BCNMR (80 MHz,acetone—d,) 8. 27.8 (C-4),67.2
(C-3),81.6(C-2),94.1(C-8),95.0(C-6),99.4(C-
4a),114.2(C-2"),114.5(C-5"),118.8(C-6"),130.8

(C-1"),144.6(C-3"),144.7(C-4"),155.7(C-8a),
156.2(C-5),156.7(C-7) ; ESIMS m/z 288 [M-H],
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Fig. 1  Chemical structures of the 4 polyphenol

compounds isolated from GSE with bioactivity
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1 PA-1-PA-6 3 mg/mL
Table 1 MIC of fraction PA-1 to PA-6 against 3 kinds of periodontitis or cariogenic bacterial

N R
2 0.5 2 4 4 2 2

2 2 4 4 4 2 2
1 0.25 1 2 2 1 2
2 PA-1-1~PA-1-13 mg/mL
Table 2 MIC of fraction PA-1-1 to PA-1-13 against 3 Kkinds of periodontitis or cariogenic bacterial

2 2 2 2 2 2 0.25 2 2 2 0.125 2 2
2 4 2 2 4 4 0.25 2 4 2 0.25 4 4
4 1 0.25 0.25 0.25 0.25 0.0625  0.125 0.125 0.125 0.03125 0.125 0.125
24 3 1~4
Table 3 MIC (mg/mL) of comp. 1-4 against 3 kinds of
PA—1-7 PA-1-10 PA—1-11 PA-1-12 periodontitis or cariogenic bacterial mg/mL
, 1~4, 1 2 3 4
0.5 0.125 2 2
( 3 , 2, , 2 0.25 2 2
; 1 025 00625 2 05
| : 3 T
; ( 1) ,
, . 3 2 ,
’ b o 4 (
) , ; .
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