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Quantitative Analysis of Orcinol and Acute Toxicity of
Gyrophora esculenta

Hyuck-Jai Choi, Nam Jae Kim* and Dong-Hyun Kim*
East-West Medical Research Institute and
*College of Pharmacy, Kyung-Hee University, Seoul 130-702, Korea

Abstract — In previous study, Gyrophora esculenta showed significant inhibitory effect on o-glucosidases i
vitro and blood glucose elevation ¢ vivo In the isolating process of active substance, orcinol was separated
from Gyrophora esculenta. Orcinol is known to be toxic, therefore, in this study, it was analyzed by the TLC
densitometry method for quantitative determination from Gyrophora esculenta. The average amount of orci-
nol of Gyrophora esculenta was 0.2%. For the purpose of removing orcinol, the water extract of Gyrophora
esculenta was sequentially fractionated by organic solvents, and the acute toxicity of each fraction was
assessed in mice. Among them, the LD50 of butanol fraction was 1.19 g/kg(p.o.) and the weight increase

of mice in that group was somewhat retarded.
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Fig. 1 - Structure of orcinol.
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Fig. 2-TLC pattern(A) and Zig-zag TLC profile of
orcinol(B) of MeOH extract of Gyrophora esculenta.
TLC condition was as follows; developing solvents;
CHCl,; : MeOH(10:1), coloring reagent; H,SO,-
vanillin reagent (105°C, 3 min.), IR; 530 nm.
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Fig. 3 - Calibration curve for orcinol by TLC den-
sitometry (y=880189x+7862.9, r=0.9985). TLC
condition was as follows; developing solvents;
CHCl; : MeOH (10:1), coloring reagent; H,50,-
vanillin reagent (105°C, 2 min.), AR; 530 nm

Table I-Orcinol contents from Gyrophora esculenta by
several organic solvents

Solvents Orcinol content(%)
Ether 0.019 = 15E7
EtOAc 0.018 + 2.6E7
Acetone 0.022 £ 7.5E73
MeOH 0.201 £ 3.6E7

Orcinol content was analysed by the TLC densitometry as
seen as in Fig. 2
Each number expressed as mean = SD of triplicates.

Ao|2XRE] orcinol FFHE BAstA ¢4 FE
Sl A7) Y3k o, oFolAEolE, ofAlE
3 Wehe- & ARE3le] FESI] AR bl ofY, oA
olMHO|E W ofHE FZEA] orcinol®] FFE
0.018~0.022%~ EFsIH oY Hlgke-S FELWE
ARESE Aolle 02%2 oF 108 oY B& FE2E50]
QG (Table D). whebA, oh3e] F280 F,
FE2AZ W 23 50 AR E 2L b
SES AME3IgT

F24u9) F AEME Al AHF 1081, 20
v o 3one] viRRES TRska 2413 B9t B
23 8} 22 0.19%, 0.22%, 0.22%= 2090+ 3090
22 715 A A9 FARE orcinol S HERYS]
H(Table D). 18], A0)9) wighs FEA| FE2ATF
< AEFY] st 1, 2 2 3K B FE3
orcinoks &3t wh 2AIZH AT &5 AS dt
€ Aol7} AAER] ¢hob FEAITRE 24]7t0] EFES

Table II - Effects of volume ratio of MeOH in orcinol
quantification from Gyrophora esculenia

Volume ratio Orcinol content{%)

1:10 0.19 £ 2,782
1:20 0.22 = 1.0E2
1:30 0.22 £ 1.7E2

Orcinol content was obtained by the TLC densitometry as
seen as in Fig. 2.
Each result was expressed as mean £ SD of triplicates.

0.3

0.25

Orcinol content(%)
S °
o -]

o

—-1hr - 2hr —+3hr

0.06

0 .~
0 1 2 3
Reflux frequency

Fig. 4 —Effects of reflux time and reflux frequency in
orcinol quantification from Gyrophora esculenta.
Ratio of Gyraphora escudenta : MeOH=1:20. Orcinol
content was obtained by the TLC densitometry
as seen as in Fig. 2. Each result was expressed as
mean * SD of triplicates.
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Table III - Recovery rate of orcinol from Gyrophora esculenta

Orcinol content of Added Theoretical Actual Recovery
Groups Gyrophora esculenta orcinol content of content of rate of orcinol
(mg/3 g (mg) orcinol (mg) orcinol (mg) (%)
1 6.6 15 21.6 222 £ 27 973 £ 122
2 6.6 30 36.6 351*24 959 + 6.8
Average 96.6

Orcinol standard material was added into the MeOH extract of Gyrophora esculenta.
Each value of actual recovery was expressed as mean = SD of triplicates.

Table IV — Orcinol contents in subfractions of water extract
of Gyrophora esculenta

Table V — Inhibitory effect on maltase by orcinol-removed
water fractions of Gyrophora esculenta

Fractions Extr(a‘;ot) *yleld 01('%1;01
Gyrophora esculenta - 0.2 = 0.01
Water extract 35.3 £ 4.7 0.6 £ 0.07
70% Acetone supernatant 2.0 £ 0.2  11.1 = 1.03
70% Acetone precipitate  31.1 £ 1.9 nd
Butanol fraction 0301 439 230
Water fraction 15t 0.2 nd

*Each number represents extract yield from total weight of
Gyrophora esculenta and all values were expressed as mean
=+ SD of triplicates.

nd : not detected

ARZE Moo EFZES B AEFE ¢ &
AR 2l Bt vt gtk web, 22 28
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Fractions 1Csy (ug/mi)
Water fraction 36.0
Removed by Ether* 320
Removed by Butanol* 20.0
Acarbose 0.61

*Water fraction removed orcinol by organic solvents
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Table VI - Mortality of ICR mouse orally treated with single dose of each fractions of Gyrophora esculents

Group

11 12

9 10

8

0

(ghkg)

0/5
0/5
0/5
0/5

Control

0

0648 M

0/5
0/5

0

0

1.08

0/5
0/5

0
0

18

Sample-]

0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5

0

0648 M

1.08

0/5
0/5

1.8

Sample-IT

0/5
0/5

0
0

0

7/5
7/5
0/5

0

0324 M

0/5
0/5
0/5

0

0.54

0/5
0/5
5/5

0.9

Sample-II

2/5

0
4/5

0

2.5

3/5
5/5
5/5
0/5
0/5

4.17

0

0648 M

0/5
0/5
0/5
0/5

1.08

18

Sample-IV

05
0/5
0/5

0/5

Sample-I; Water extract of Gyrophora esculenta, Sample-II; 70% Acetone supernatant of water extract of Gyrophora esculenta
Sample-III; Butanol fraction of 70% acetone supernatant in water extract of Gyrophora esculenta, Sample-1V; Water fraction

All group has five male mice(M) and five female mice(F) and each number represents sacrificed animal.
of 70% acetone supernatant in water extract of Gyrophora esculenta

J. Pharm. Soc. Korea
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3 BAL Holn, o|E FESH: UE AoV

U Fo=

Rog
=
L
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o]

M
)

fF oY

FA) 718k R0 AlReoh
oIt ZA — AJo] E22 (Sample-]) L OMAIE 7}
£59] BX 3 (Sample-IV) 22 FolTFolAE= 5gkg

o] H| Aol §RME JA AR7IHE B
Eo|8t aAF ZXbo] RAx|A] et} 70% oAIE 7
5 (Sample-Il) FToANAME 5gkgdl ST &
E40] ke, EQMe AFS Holo 308
B EFSIch Agdshs AR QAR 25 g/
kgdl £ B FARE A9, sgkgd AT 7o
NS} fAME TARS UERAT, dgkgd) §3E 27
Roigie Al PR AW S Hold, FEHE 4
AP} o 508 FRE) Hsy) AR} F
< EEESample- DS A7FA3I%E Aol
ofel BEY B W MIFAN By S ool B
ZE|om, 1 3 AR 2 AEE 8] vl
31, 53] YRelA o iz Ho|gltt, wEE Tt
UFE 7 SAVT AAEA AFshs &0l S8t

F:(r}

Table VII - Clinical signs of ICR mouse orally treated with single dose of each fractions of Gyrophora esculenta

Dose Severity of symptoms
Group Sex — - -

(gke) Passivity Abnormal gait Palpebral closure  Convulsion
Control - M - - - -
F R - . -
0.648 M - - - -
F - . - R
1.08 M - - - -
F - . - -
1.8 M - - - -
Sample-I F ] ) ] i
3 M - - - -
5 M - - - -
F R R . -
0.648 M - - - -
F - - - -
1.08 M - - - -
F . - - .
Sample-1I 18 M ) ) . )
F - . - -
3 M - - - -
F - R - -
5 M ++ + - -
F ++ + + -

Each group has five male mice(M) and five female mice(F) and each mark represents as follows; — : not detected, + :

moderate, ++ : severe, +++ : Very severe

Sample-I; Water extract of Gyrophora esculenta, Sample-II; 70% Acetone supernatant of water extract of Gyrophora esculenta

Vol. 45. No. 2. 2001
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Table VII - Continued
Dose Severity of symptoms
Group Sex — : :
(gkg) Passivity Abnormal gait Palpebral closure Convulsion
0.324 M 5 N - -
F n . ; -
0.54 M - - - -
F - - - -
0.9 M + + + .
F + ++ + -
Sample-ITT 15 M t . - s
F ++ ++ ++ ++
2.5 M ++ ++ ++ ++
F ++ ++ 4+ +++
4.17 M +++ +++ +++ +++
F +++ +++ +4++ +++
0.648 M - - - -
F - - . -
1.08 M - - - -
F - _ - -
Sample-IV 18 M - - - -
F - _ - -
3 M - - - -
F - - - -
5 M ; ; ) ]
F - . . -

Sample-III; Butanol fraction of 70% acetone supernatant in water extract of Gyrophora esculenta, Sample-IV; Water fraction
of 70% acetone supernatant in water extract of Gyrophora esculenta

oo, Al des dow Ao o] 24 Vet
Wt Fekg BEE(Sample-ll) 2.5 gkg o4 AT
T3 A 23 Bl F4% AEAN FY
& Bo|HA APshe el S8R, 15 gkg
9] §FTAIME At FRA S4ES BSith 09 g/
kgd] 8FolMe AR ehiAlE gsko, 284
Aste}l B B0 kg HYlon, 147 Fo
= A9 IEHUK(Table VID).

HE Bl - Table VIIO] AAek wle}l Zo] Ao
EFEY(Sample-) Y olHE JHgHo EEE
(Sample-1V) Z¥2} AT Al@7)zE U o)
Z7e] vjgle] FAA e AF Wt BRex) ¢
gkor}, olME 7185 (Sample-I) ATFAToxE= of
23] vjsle] AFS7IIAE thh Bolohrl 14UR)
o= A AT F7H sEE FES eIt
Orcinol®] ©]3¥¥ F&h& F-2 & (Sample-1) 775
ToME BAF, 3¢ 9 69 I7E Fugd JF
S7F AAE Boltrt 119 o$ thi 35

!

]
H
o

RS

= 3

=

-
o
Al

ok, AFIRE i[RI A)
or, 3] 25 ghkg AT F
A FoiF YA E 34
ERiR] 3ot
KoM sifa7d - AYSE i BE QLAY £
2 3 AE TE EFY YR )Y o} RE B
et A3 EYE Ui 719 o)t AALe BEEXA
Sk, Bhe F-EE(Sample-IN2] 25 gkg BT5F
ofrelM 7He] S¥A Whdo] 13 T Rom B
o} Mol2] FA F/deol 2l Av19 Bl Wik= A

9] gle Aoz F3g & 9)ivhdata not shown).

belA g ek

e

o
4

s Al
A AF v

-7

e

[o;

|

=

2 A¥oME o-glucosidaseA S BA ol 23t ghg
E3A0] AAE oo TSR Ho] Fof The
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Table VIII — Body weight changes of ICR mouse orally treated with single dose of each fractions of Gyrophora esculenta

Dose

Days after treatment

Group (g/kg) Sex 0 5 m
Control - M 20.7 £ 23 26.8 £ 3.2 30.7 £ 25
F 221+ 24 276 £ 3.0 201+ 21
0.648 M 203 £ 15 269 £ 24 31520
F 18.5 = 0.9 239+ 1.1 28317
1.08 M 199+ 14 259 21 29.8 + 3.3
F 213+ 22 283 £ 35 326 £ 3.0
Sample-1 1.8 M 19013 234 =17 273118
F 19.4 = 2.0 252 £ 2.7 20.1 22
3 M 189 £ 1.9 224 £ 1.8 272 £ 14
F 19.7 = 24 246 + 24 29.2 = 34
5 M 214 1.7 26.1 £ 24 293t 19
F 20.0 £ 1.3 25319 251 %29
0.648 M 205 £ 2.1 26.1 £ 2.2 324 £ 3.1
F 21.1 +1.1 273 £ 2.3 35.8 £ 4.2
1.08 M 220+ 19 271+ 1.1 304 £ 25
F 208 £ 1.0 25.7 = 0.7 278 £ 2.8
Sample-TT 1.8 M 204 £ 22 264 £ 3.0 30.7 = 3.2
F 192 £ 18 248 £ 25 277112
3 M 19.7 £ 21 248 + 15 277 £ 21
F 21.1 £ 35 272 £33 291 26
5 M 225 £ 2.7 263 =26 30129
F 211 £ 1.1 253116 271t 16
0.324 M 23.7 £ 1.0 265t 14 29.7 £ 19
F 23113 259t 19 289 £ 2.0
0.54 M 222 £ 22 251+ 23 28.6 £ 1.9
F 228 £ 1.7 26.1 £ 1.3 292 £ 2.2
0.9 M 20.8 £ 1.0 248 £ 2.1 292 £ 35
F 214+ 14 256 = 1.7 30.0 £ 2.8
15 M 20.1 £ 22 - -
Sample-III F 19.1 £ 21 23.7* 13 284 + 2.6
@=3%*
2.5 M 20.8 £ 1.3 235 25.7
=%
F 204 £ 1.8 225 £ 1.7 255t 26
(=2)*
4.17 M 20.0 £ 1.3 - -
F 19.8 £ 3.1 - -

Each result was expressed as meanSD of 5 mice.

Sample-I; Water extract of Gyrophora esculenta, Sample-1I; 70% Acetone supernatant of water extract of Gyrophora esculenta
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Table VIII - Continued

Days after treatment

Dose
Group (ke) Sex 5 p m
0.648 M 182 £ 20 236 £ 15 279 £ 22
F 21225 26.4 £ 2.0 303 £3.1
1.08 M 226 25 283+ 21 31.7 £ 14
F 218 £ 1.1 27321 305 + 2.7
Sample-IV 1.8 M 20.7 £ 1.8 269 =22 30913
F 221 %14 27719 32.1 £ 2.0
3 M 20123 26.7 £ 1.7 299 £ 21
F 205 £ 2.7 27.1 £ 3.0 303 £ 2.7
5 M 204 £ 29 274 £25 326 £ 24
F 186 £ 14 258 £ 1.1 30.0 £ 2.0

*Number in parenthesis is the number of survived animal at that time.
Sample-II; Butanol fraction of 70% acetone supernatant in water extract of Gyrophora esculenta, Sample-IV; Water fraction
of 70% acetone supernatant in water extract of Gyrophora esculenta
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