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Inhibitory Effect of Hydrolysable Tannins Isolated from the Euphorbia
helioscopia on Mushroom Tyrosinase Activity  vitro

Jin Joon Kim, Joo Sang Lee, So Young Kim, Jeong Ah Kim,
See Ryun Chung Tae Soo Jang and Seung Ho Lee”

College of Pharmacy, Yeungnam University, Kyongsan 712-749, Korea
*Department of Cosmetics, Sorabol College, Kyongju 780-250, Korea

Abstract — Nineteen hydrolysable tannins isolated from the Euphorbia helioscopia (Euphorbiaceae) were
tested for the inhibitory effect on mushroom tyrosinase activity iz vitro. Inhibitory effect of gallotannin
group exhibited more potent than that of phenolcarboxylic acid and ellagitannin groups against the enzyme
activity. The inhibitory activity by pentagalloyl glucose on mushroom tyrosinase was more potent (ICsq, 49

puM) than that of kojic acid (ICs,, 8.7 uM).

Keywords (1 Euphorbia helioscopia, hydrolysable tannins, mushroom tyrosinase activity, pentagalloyl

glucose.
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Brevifolin carboxylic acid(1) — 34 % 2H,0),
mp>300°C, [al} -3.0°(c=04, acetone-H,0). PMR
(acetone-dg+D,0) &: 2.58(1H, d, /=19 Hz, H-5),
3.090H, dd, J=7, 19Hz, H-5), 456(1H, d, /=7 Hz,
H-4), 7.45(1H, s, H-3".

Gallic acid(2) - 543/ (pyridine), mp>300°C,
IR vio, em™: 1725(CO0)

Methyl gallate(3) ~ ¥ 27-2(H,0). PMR(acetone-
dg) 6:3.793H, s, COOCH,), 7.12(2H, s, galloyl H).

Gallic acid 3-O-B-D-(6'-O-galloyl)-glucose(4): F4
AR MH,0), mp 261-263°C(dec.), [a]% -19.4%Cc 0.5,
acetone). PMR(acetone-d¢+D,0) &:4.25(1H, dd, J
=6, 12Hz, glc-6), 4.78(1H, d, /=12 Hz, glc-6), 4.99
(1H, d, /=8 Hz, glc-1), 7.07(2H, s, galloyl H), 7.34,
7.57(each 1H, J=2Hz, H-2, 6).

Gallic acid 4-0-B-D-(6'-O-galloyl)-glucose(5) -
W A2 H,0), mp 192-194°C, [o] -65.2°c 0.8,
acetone). PMR(acetone-dg) 6:4.38(1H, dd, J=6,
12Hz, glc-6), 4.741H, dd, /=2, 12Hz, glc-6), 4.80
(AH, d, J=7Hz, glc-1), 7.082H, s, H-2, 6), 7.18
(2H, s, galloyl H).

Phloroglucinol 1-0-B-D-(6'-O-galloyl)-glucose(6)
- FANAARMH0), mp 168-169°C, [o]X -41.2°c
0.6, MeOH). PMR(acetone-ds+D,0) §&:3.40-4.02
(4H in total, m, glc-2,3,4,5), 4.35(1H, dd, J=4,

12Hz, glc-6), 459(1H, dd, /=2, 12Hz, glc-5), 4.96
(1H, d, /=8Hz, glc-1), 6.04(1H, t, J=2 Hz, glc4),
6.14(2H, d, /=2 Hz, H-2), 7.14(2H, s, galloyl H).

Gentisic acid 5-O-B-D-(6-O-galloyl)-glucose(7) —
FAHAYH,0), mp 238-24°C, [a]Y -56.5%c 0.7,
acetone). PMR(acetone-dy) 6:4.40(1H, dd, J=6,
12Hz, glc-6), 4.66(1H, dd, /=2, 12Hz, glc-6), 4.96
(1H, d, /=8 Hz, glc-1), 6.85(1H, d, /=8 Hz, H-3),
7.202H, s, galloyl H), 7.38(1H, dd, /=2, 8Hz,
H-4), 7.57(0H, d, /=2 Hz, H-6).

1-O-galloyl-B-D-glucose(8) — 7413474 (H,0), mp
205°C, [oz]lz)5 -215%c 0.6, acetone). PMR(acetone-
dg) 8:568(1H,d, /=8 Hz, glc=1), 7.16(2H, s, galloyl
H).

1,6-Di-O-galloyl-B-D-glucose(9) - 5 2 3 A} A
(H,0), mp 203-205°C, [o]% -23.0°c 0.6, acetone).
PMR(acetone-d,+D,0) 6:4.36(1H, dd, J=4, 12 Hz,
gle-6), 4.60(1H, dd, /=2, 12Hz, glc-6), 5.72(1H,
d, J=8Hz, glc-1), 7.12, 7.16(each 2H, s, galloyl H).

1,2,6-tri-O-galloyl-B-D-glucose(10) — 3744 2 4}
H,0), mp 229-232°C, [a]5 [-85.0°c 0.6, zcetone).
PMR(acetone-d,+D,0) 3:5.28(1H, t, J=8 Hz, glc-
2), 598(1H, d, /=8 Hz, glc-1), 7.08, 7.12, 7.16(each
2H, s, galloyl H).

1,2,3,4,6-penta-O-galloyl-B-D-glucose(11) — & 3
AEHFET ]2 +18.0%c 0.8, acetone). PMR
(acetone-dg) 6:5.66(1H, t, J=8 Hz, glc-2), 5.69(1H,
t, J=8 Hz, glc-4), 6.05(1H, t, /=8 Hz, glc-3), 6.32
(1H, d, /=8 Hz, glc-1), 7.00, 7.03, 7.08, 7.10, 7.16(each
2H, s, galloyl H).

2-0-galloyl-D-galactose(12) — -3t M4 & Hub
[oc]f)7 +68.2°% 09, acetone). PMR(acetone-dg+D,0)
0:3.60-4.204H in total, m, gal-3,4,5,6), 4.74(d,
J=8Hz, B-gal-l), 514(dd, J=4, 10Hz, o-gal-2), 5.16
(dd, /=7, 8Hz, B-gal-2), 5.40(d, /=4Hz, o-gal-1),
7.15, 7.19(each 2H, s, galloyl H).

3-O-galloyl quinic acid(13) - S&453 32T,
[a]5 -39.2°c 02, H,0). PMR(acetone-dg+D,0) 8:
1.80-240(4H in total, m, H-2, 6), 3.85(1H, dd,
J=3, 9Hz, H-4), 420(0H, m, H-5), 543(1H, m,
H-3), 7.15(2H, s, galloyl H).

3-O-galloyl shikimic acid(14) - £33 (H,0),
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mp 255°C(dec.), [at]¥ -110.0°c 0.6, acetone). PMR
(acetone-dg) 6:242(1H, dd, /=6, 18 Hz, H-2), 2.88
(1H, dd, J=6, 18Hz, H-2), 407(1H, dd, J=4, 7Hz,
H-4), 456(1H, t, J=4Hz, H-5), 538(1H, m, H-3),
6.94(1H, d, J=4 Hz, H-6), 7.122H, s, galloyl H).

Geraniin(15) — 32 2HH,0), mp 218-221°C(dec.),
[0 .147.8%c 0.9, MeOH). PMR (acetone-d) &:
4.28-4.54(1H, m, glc-5), 4.68-5.002H in total, m,
glc-3, 6), 5.17(1H, s, DHHDP-H), 540-5.60(3H in
total glc-2, 4,6), 653(1H, s, DHHDP-3), 6.59(1H,
s, gle-1), 6.67, 7.11(each 1H, s, HHDP-H), 7.192H,
s, galloyl H), 7.28(1H, s, DHHDP-3).

Elaeocarpusin(16) — ¥AEAHR  [4]2' 34.6°
(c 1.0, acetone). PMR(acetone-d) 8§:2.21(1H, d,
J=19Hz, ela-3), 3.01(H, d, J=19Hz, ela-3), 4.02-
4203H in total, m, ela-6", glc-6), 451-4.72(4H in
total, m, gc-5, 6, ela-4", 5", 491(1H, d, J=3Hz,
gle-3), 544(H, d, J=4Hz, gle2), 575(H, s, gle-
1), 693, 7.03(each 1H, s, HHDP-H), 7212H, s,
galloyl H), 7.28(1H, s, ela-3.

Helioscopinin A(17) - Z-4&2(H,0), mp 245-
247°C, [a]Y +101.4°c 0.5, acetone). PMR (acetone
-dg+D,0) 6:420(1H, m, glc-6), 4.70H, m, glc-
5), 4.99(d, J=2Hz, DHHDP-1), 5.08-530(3H in
total, m, glc-2, 4,6), 5.24(s, DHHDP-1), 5.80, 5.92(1H
in total, each br s, glc-3), 6.27(d, /=2 Hz, DHHDP-
3), 6.59%s, DHHDP-3), 656, 6.70, 6.89, 6.91(2H
in total each s, HHDP-H), 7.16QH, s, galloyl H),
7.26(1H, s, DHHDP-3).

Furosin(18) — 4% 2HH,0), mp 197-198°C(dec.),
[a]d -142.1°c 1.0, MeOH). PMR (acetone-d¢+D,0)
§:534(1H, s, DHHDP-1), 646(1H, d, /=2 Hz, glc-
1), 6.53(1H, s, DHHDP-3), 7.23(2H, s, galloyl H),
7.28(1H, s, DHHDP-3).

Helioscopin B(19) — ¥ 42 2(H,0), mp 259-
261°C, [o]5 +45.7%c 04, acetone). PMR (acetone-
dg+D,0) §:226(1H, d, /=19 Hz, ela-3), 3.14(1H,
dd, J=2, 19Hz, ela-3), 4.000H, dd, /=5, 10Hz,
glc-6), 4.35-4.37(4H in total m, ela-4", 5", 6"), 5.04
(1H, br d, J=3Hz, glc-3), 539(1H, d, J=5Hz,
glc-2), 5.72(1H, d, J=2Hz, ela-1), 6.35(1H, br d,
J=3Hz, glc-4), 668(1H, d, J=5Hz, glc-1), 7.1,
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7.23, 7.25(each 2H, s, galloyl H), 7.32(1H, s, ela-3).
dn ¥ 0

Tyrosinase= -2} 713 Fe] = melanocyte?)
melanosomedl|A tyrosine 22 dopaZ 71XZE 3]
o] A AEQ melaning A= doiA
key enzyme® Z Z-g3P= fAolt}. Wb tyrosinase
o] g8 fguFog AAE § Sl B IF9
melanin AA3-E AL F 7] wEe] JF v)Bs
BEET 3= 715N FEY AR ol8% 5 3
o}, AR Aol 29 tyrosinase2] B4 ¢
A BAZE 7hEol F2lE formononetin, glabrene,
glabridin, glabrol, $-¥H$-2A12] arbutin, A <]
oxyresveratrol, dihydromoriin, artocarbene, 4-prenyl
oxyresveratrol, F5-53%°]2] secondary metabolite?]
kojic acid 5°] %12m, ©|% arbutin®} kojic acide
A vjilg Ex7 @ 715 FEEe H7HE o)
SE 3 Qi)

Table I- Inhibitory effect of some hydrolysable tannins

isolated from the E. helioscopia on mushroom
tyrosinase activity i vitro

Compound Name ICEﬁMv’;‘lue
Brevifolin carboxylic acid(1) 500<
Gallic acid(2) 500<
Methyl gallate(3) 54

Gallic acid 3-O-B-D-(6'-O-galloyl)-glucose(4) 150
Gallic acid 4-O-B-D-(6-O-galloyl)-glucose(5) 300
Phloroglucinol 1-O-3-D~(6'-O-galloyl)-glucose(6) 106
Gentisic acid 5-O-B-D-(6'-O-galloyl)-glucose(7) 400

1-O-galloyl-3-D-glucose(8) 14
1,6-di-O-galloyl-3-D-glucose(9) 58
1,2,6-tri-O-galloyl-3-D-glucose(10) 44
Penta-O-galloyl-8-D-glucose(11) 49
2-O-Galloyl-D-galactose(12) 287
3-O-galloyl quinic acid(13) 248
3-O-galloyl shikimic acid(14) 107
Geraniin(15) 74
Elaeocarpusin(16) 45
Hippomanin A(17) 120
Furosin(18) 190
Helioscopinin B(19) 500<
Kojic acid 8.7

*Values represent the concentration required for a 50%
decrease of the tyrosinase activity.



218 b R N A PG

i)

FN

- ARk - AR - A - olsR

Stix Axe2RE 223t 352 phenol carboxylic
acids(1, 2, 3), 452 phenol caboxylic acid glucosides
@,5,6,7), 79| gallotannins(8, 9, 10, 11, 12, 13, 14),
529 ellagitannins(15, 16, 17, 18, 19) 5 1759 7}
228 edo] i vitroo)A mushroom tyrosinase
9] o) ulx|&= EHE kojic acidE ¥|wEAZ 3}

oOH COCH

o] AEEHHTable 1).

Phenol carboxylic acid™ caboxyl group®] freex!
A, 2y dutd o2 Fad digt dAEAdo] et
WA gk methyl ester?] Z3-$-3)] AT ax
243 AdAaNE YRl o9} 722 @4 phenol
carboxylic acid®} w24, 5, 6, 7)) ALz &

%}ﬁ

2:R=H 3:R=CHj

R3O OR
org L o

OR] ORz? OR3 OGR4 ORj
8 (®BG H H H H HO

9 ® H H H G
0o G G H H ¢ 12
G G G G GOH
HO
LS
HO

R1 R2 R1 R2

)31
CooRrz COOR1

OH

HO OH

HO O Q OH

COCH
%}m el o

OH
ORs 'S E Q

O _CH-OH

OH O 0 | |
7 HO o}
0 OH o ] 00 HO
16 HO (o] °©
HO Kojic acid
HO OH

Fig. 1 - Hydrolysable tannins isolated from the Euphorbia helioscopia.
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