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ABSTRACT

Objectives : Heating process is the traditional processing method that has been applied to reduce the toxicity of dried
resin of Toxicodendron vernicifluum (Anacardiacea) used as Geon—chil (#3%, Lacca Rhois Exsiccata or Toxicodendri
Resina). Urushiol, which is found in the plants of 7oxicodendron genus, is a toxic compound that is absorbed into the
skin and induces allergic dermatitis by being contacted, Hence, the reduction of urushiol level by heating processing
of Geon—chil is crucial method for its medicinal application,

Methods : Due to lack of Geon—chil processing—related articles, the articles researching the processing of lacquer (%),
as a coating material, were collected and analyzed to investigate the chemical change of urushiol during heating
process,

Results : The results demonstrate that the resin which was collected from the sap of 7. vernicifluum tree was dried
under warm and humid conditions repeatedly, During primary drying process, the laccase, a copper—containing
enzyme in the resin, participated in the formation of urushiol polymers and thereafter urushiol—related toxicity could
be reduced by making a lacquer harder and more stable, Moreover, heating a lacquer over 200C could cause thermo—
degradation of urushiol polymers, and vaporized thermally degraded urushiol monomers and their by—products, which
were determined using pyrolysis/GC—MS.

Conclusions : These results support that heating process being performed over 200 C, such as stir—frying (4% or
calcination (Jit), reduces the urushiol content in Geon—chil and hence, its medicinal use can be more stable without

urushiol—related allergic reactions,
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Toxicodendron vernicifluum (Stokes) F.A. Barkley [=
Rhus verniciflua Stokes]® &7]°] AAE 4F YU}
Kl Az Fol® Y, Buiit, WL o) Fsol 9]
IR, JBURL, NI, SRR -S-8-She WikAEo] o) 7,
LU gifgel A JE5T ¢ A €AY 45 gidol
SEEy] 2] Y RS A T 9 ot = 27N
Az3te 12 7H5S vk RS 2 AFH o= [l & okg
Eig=

Urushiol & 2UY(7 vernicifluum)E B¥]E3F poison
oak (7. diversilobum), poison ivy (7 radicans), poison
sumac (7, vernix) 52 fifigel Fd #7138 A& &
AEE, ol AEY el AE Al HE =2 F5Eo] FY
(urushiol antigen)2 2 ZH83to 2x 44 J= gy84g
(urushiol—induced contact dermatitis)2 Yo7]|= F8
4l B2 geA Uk

Urushiol & catechol & 7|2 ZTZHSZ 3= benzene
ring ©) 3% Tl 0~3 o] RESNATIFAD] X3t
g4 15 7H(Cis)~17 7H(Cin) 9 alkyl Ab&o] ZAgHE o]
NE TEoIth(Scheme 1). A=9 FFol wt dFd
urushiol alkyl Ak&9] Z3}/E323 o] 5 9l garfj4of Aol &
Hol=d], o] F 2UFRo= F2 g4 15 719 alkyl A&
F2 ZEof 9k,
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Scheme 1. Chemical structures of urushiol (catechol and alkyl
chains) (modified from reference 5 and 6).
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urushiol I} ¥F-8-3}9 oligomeric urushiol & o]
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A7+ G "} 553 (Scheme 2),
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Scheme 2. Laccase—mediated formation of cross—linked urushiol polymers (modified from reference 34, 35, and 41).
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olYg 1EA FFA P42 Nagase 59 ATl 4@
20~22C, ANEE T0~75% ZANA 5 A7F AZsH= AL,
Al7to] Aol wabA] urushiol monomer 2] 3=k oF 80%
oA oF 20%2 Z4}aL, dimer ¢ oligomer = 2F 20%0] 4]
F 60%2 Z7F & oF 40%E thA] 2435, polymer & oF
0%l A 2 35%F =R F718ta, Al Bk F== 57t
st Aoz BHeldt 5 At

ole} Zro] g2 Ax7L AYPHof wet Abshd F3H-S-
o2 Q3 1 Fmrt FUketa kg Aol Fukeke], AxEHo=z
AR A FUEE JRAITE HAEH7] fE, ojTt
Hile 2UR fifgS ARAA &3S AR A=
AR Yehe Aoz 23 4= g3t

3. %42 71499 @2 urushiol?] 33+ W3}

A 2z 73 1#E Bl wagel digt 7tE =g Sk
1E 3l oY =4& AAS Y Fe g FEEE =0l
FS AT 5= At wEbA, AAR &g 7Hdste
BN 2 F8 =4 JEQ] urushiol 9 &8Hd ¥
s AHE a7t ok, oo #E A7 Ed A ERE
AHEE B 7HEste B4E g =72E0] dua] o
B, g BdolA EiE ATE 53l 5 el o2
3}ehA wskE 24T 5 AT

Niimura ¢ A7 =29, FFF/ARFEESH
(thermogravimetric/differential thermal analysis)S 3|
Az" AR, lacquer film)S 50~900C 2o 2o A
7+gs o, 200C A A FHuto] EH 7] AlFSFF AL,
400~500C N FRF|Lo] 7 wE Aoz ey ™,
aga GR84S Est] Sl R/ 7taaEnED
o] —AFEA 7] (pyrolysis/GC-MS)E  ©]-&3te] 400C=

OH
OH

7tgE Hut A 22 EX3 A3}k urushiol A T
(terminal group)2 28 ¥ E3)= o] urushiol monomer ¢1
3—pentadecylcatechol(MW 320), 3—pentadecenylcatechol
(MW 318), 3—pentadecadienylcatechol(MW 316) So] A4
A AL AT 4 YA,

Ma 59 A+ e E28/GC-MS & °|&3t9 AHukS
E4% 23}, urushiol & 280T °lsloll A= HEEA] L,
500C BmolA Auke] Bafz} gel=giet® g2 way
71 ZFE A (evolved gas analysis) 23, 300~500C oA
urushiol o] EIAER A== peak E(m/z=108, 123)2]
717k F7FsHEAL, 500T o9 LxoA = i HREY
peak 7} 1| 7] gkt

g 59 AFoAE Brh FA ] AR EAT = QL
e, A7 FEA (evolved gas analysis) ©]-8-3h
AzE A AZE 100~800C =2 g&E3) 3 23 200C
<A
|

ZA 5L catechol ZZo|Y 1-tetradecene 50| AZEE o]
F2 Ci5 Y alkyl A&E 7FA&= urushiol SEA7F £3E
Aoz gelgdnt V. B fREe] ARAHEES] 400~
700CY 2=l & FTle wet FEFo| 71k
Aoz »ystgct Y

$ AFES T & o, AxE B 200C oY 2
=E 7} o urushiol & FEA7F B3l=7] A&stE, B=

E°] 200C ololA 7IFtEE AR FHT = U
(Scheme 3).
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Scheme 3. Thermal degradation of urushiol polymers (modified from reference 38 and 39)
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