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Abstract: Flavonoid and tannin were known to be the active ingredients in clove extract for the inhibi-
tion of retroviral reverse transcriptase. Various commercial flavonoid and tannin compounds were
tested on their inhibitory activity. Free {lavonoids except cyanidin were not or hardly inhibitory under
the condition employved, while glycosylated ones were effective though not so potent. Constituents of
condensed tannins were not inhibitory, whereas ellagic acid and chinese gallotannin, elements of
hydrolyzable tannins, potently inhibited the enzyme. Effectiveness of hydrolyzable tannins was also
suggested by the acetone extracts of various tannin plants.
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List of tannin plants

Scientific name

Sampling place

Date

Camellia japonica
Camellia sasanqua

Camellia sinensts
Paeonia lactiflora

Rhodomyrius
tomentosa

Psidium guajava

Chamaenerion
angustifolium

Lythrum salicaria
Punica granatum
Rosa laevigata

Sanguisorba
officinalis

Gleditsia japonica
Polygonum bistoria
Rumex montanus
Rhus chinensis
Kalopanax pictus
Diospyros kaki
Juglans regia
Punica granalum
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sieboldiana

Rumex arifolius
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Retroviral reverse transcriptase-inhibitory activity in flavonoids

Inhibition (%)*

Flavonoid .

Aglycon Glycoside
Chalcone Butein <0>
Aurone Sulphuretin ~ <0>
Flavanone Eriodictyol  <0> (0)
Naringenin = <(7>>
Flavone Apigenin 2>
Luteolin <5
Isoflavone Daidzein <>
Flavanonol Taxifolin <7>
Flavonol Quercetin <02 Quercitrin <B1>
Isoquercitrin ~ <{13>
Rutin 22>
Hyperin <162
Kaempferol <02 Robinin <20
Myricetin <0>
Anthocyanidin Cyanidin [35)
Catechin Catechin [3]
# Inhibition at a concentration of 10 12 g/ml of samples dissolved in <C ~>: DMSO; ( ): MeOH; [ ]: water.
Lé g/m] DEIET &L R HRIE N AR X W Table 3 Retroviral reverse transcriptase-
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FARA RS S
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A&, WENOME L RN 1 30% BE
s n (57— 7 H),

2. SvzZUvEMOTE N UHRBRIC X D NIEERR
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WHEBEERMIAEE AR 7 o — T8ukilithigtho b
51205y v = kA EHEsh B [5l,

Whwd s = RY Eubhiiioio T
b Al A 3 B o BRI > W TR 21T -
#oo Table 3R LB Y, BbMOHMEMEEZRL
teo k2 v (Punica granatum), 2 WT Y /N4
mEA, 1ml thic20 g
DU S O A GBI T, 60% L Lokt
F Ltz 0, %A N F (Gleditsia japonica) 1E1
EAEBEDSE Doty ART, ¥ v = v EIESOR

s LTY
SO U TR LA

(Camellia japonica)

inhibitory activity in tannin plant
leaves

In h1b1 .
Tannin Reference

Tannin plant tion”
(%) (%>
Camellia japonica 60 i {103
Paeonia lactiflora 50 # [ 9]
Rhodomyrius tomentosa 63 20 (10}
Psidium guajava 56 18 (10]
attiom O
Lythrum salicaria 56 10 [ 9]
Punica granatum 87  10-20 [ 9]
Rosa laevigata 44 A [9]
Sunguisorba officinalis 22 17 [9]
Gleditsia japonica 7 4 [10]
Polygonum bistorta 32 925 [ 9]
Rumex montanus 27 1 [10]
Rhus chinensis 29 5070 [ 9]
Kalopanax pictus 15 13—-30 [ 9]
Diospyros kaki 39 lit {10]
Juglans regia 28 28 {10]

* By extracts prepared from 204 g raw material per ml
** Root or fruit.
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Table 4 Retroviral reverse transcriptase-

inhibitory activity in Camellia and

[N IS R 1)

IV NI

Retroviral reverse transcriptase-

inhibitory activity in tannin com-

Table 5

Kaki pourds
Inhibition Inibition*
% (%)
Camellia japonica Leal 62" () Catechin 0
Branch 36" () Epicatechin 0
Flower 507 () Epigallocatechin 0
Stamen 85° () Epicatechin gallate 0
Camellia sasanqua Leal 30" (- Epigallocatechin gallate 10
Camellia sinensis Leaf 48" Catechol 20
Japanese tea (Sencha) 32+ Pyrogallol 6
(Maccha) 34+ Gallic acid 10
Black tea 30" Ellagic acid 72
Oolong tea g Chinese gallotannin 76
Diospyros kaki Leaf 40 # At a concentration of 10zg, ml
Branch 24"
FFruit 8" T AT 2 WEINIALEN L, B o L A L 2
talvx 20
Calyx 20 BT E BN TN Y v E v IE Y v - BT

Inhibition by extracts prepared from 20 g g raw material

(3 and 17 g g dry material (%) per ml, respectively
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Chinese gatlotannin 75
Camellia japonive 60
Paconia lactiflora 50
Rhodomyrtus lomenlosa 63
Psidium guajoca 56
Chamaenerion wny uxhlu!iumm 47
Lyihrum salicario 56
Punica granatum - 87
Sunpuisorba ofiicinalis ] ! H ” 44
Gleditsia Japonica Ev!‘! VVVVVVV 7
Polygonum bistoriu ' l """ ﬁ E "! . 32
Rumex montanus ’!“‘E"M’ ) IU o 27
Rhus chinensis ' IJ IJ U 29
Diospyros hoki B E 40
Tuans rein _ «_H_ U _U — %
T ey Aeetie aeid
wi FPeCly positive (blue}
B UV 254nm absorption
7 Uy 254nm fuorescence
Fig. 2 TLC chromatographic pattern of
acetone extracts of tannin plants.
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3% Acetie acid

feCly positive (hlue) B UV 254nm absorption
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Inhibition
%)

Fig. 3 Effect of tannase treatment on inhibi-

tory activity and TLC pattern.
# Control (C) and tannase-treated (1)
respectively

PR S R 39

Ri_ — Inhibition Inhibition
(%) (%}
0.8 I .
SR e £ S T I e I L L]

82k, A%k Fmvi‘g:;*, 33k

B U 80% A%k BB D77, 24k

0.4

Control Tannase-
treated

Fig. 4 Fractionation of reverse transcriptase-
inhibitory activity in the extract of
Camellia japonica.

800 g,/ mi(*) and 80 g/ mi{#*} of acetone
extract, respectively
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