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Abstract: Active components of lacquer tree referred to as urushiol congeners, which are catechol derivatives
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with various alkyl or alkenyl substituents. The olefin side chains typically have one, two or three double bonds.
In this study, the each congener's ratio analysis of extracts from korean lacquer tree are compared to the one
from other asian lacquer tree. Extraction was performed using liquid-liquid extraction (LLE) method with soxhlet
system from tree's bark and sap. Extracts were analyzed by reverse phase liquid chromatography and on-line

electro spray ionization mass spectrometry (LC-MS/MS).
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Fig. 1. Structures of urushiol and its side chains (Ul has only single bond, U2 has one double bond, U3 has two double
bonds, U4 has tree double bonds). Urushiol is from Rhus vernicifera in China, Japan, and Korea. Lacchol is from
R.succedanea in Vietnam and Taiwan, and Thichiol is from Melanorrhoea usitata in Burma and Thailandand Western

Poison oak.
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1= Thermolyne (Dubuque, 1A, USA)AFS] m37615
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rotary vacuum evaporators AHE-3F1Th AME-SH £33
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2 dFelAe A4 2UFEHRY FE55 AEE
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2 343s9en HPLC ¥ LC-MS/MSOl A4 #&
stttk Lk 9=} g4t & N2 methanolZ
acetoneS AME-3le] Fig 29| A2 AA|-AA F&
H(LLE)S AHg38le] 28 A 8E Az
ok WEge] st §rjFEHS ojn wRH =7
Vol we} [AHOZ ofMESE FH T 11 F U
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ASHE HEER2 FF5 A Aoz A& ¥
Az $xo o 2 A3 o B AFdA

Sap 1,2(0.5gin100mL) 1, Korean oak
2 ; Chinese oak

Extract with solvent 1,2 1 : Acetone
at room temperature(24hrs)  2- MeOH

Soluble insoluble
Centrifuge at 4000rpm for 30 min
Collected the upper solution

Filtered by a 0.25:m syringe filter

Collected solution at vial

Evaporated vacuum

Dilute with MeOH

Fig. 2. Schematic presentation of the used purification
procedure for urushiol congeners from lacquer tree’s
sap.
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Table 1. Operating conditions for HPLC

Column : ZORBAX 300SB-C18 column
(4.6x150 mm, 5 um, Agilent)
Flow rate : 0.7 mL/min
Mobile phase
1 : solvent A : 100% methanol
2 : solvent B : 929: 1: 70 = methanol :
0.1% formic acid : DDW (v/v/v)
Run time : 20 min
Injection volume : 20 pL
Amax - 208 nm
Column temperature : ambient
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232 HPLCE 0|88 ?FRAlE 22| =A
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ARSI HE 9e 208 nmE ARE-SIITE 1
i o] - 7h flaEe] v 9 HAEEL K 7t b
Aso] ALl Fe7F HA &3 AXA vgkoh wEbA
ol 31437l $18te] HPLCY o549 =4S
929 : 1 : 70=methanol : 0.1% formic acid:DDW (v/v/v)
o] Bl &= upFro] A sainh olw ARE-gF HPLCO
B2 2L Table 19] 52313t}

233 LC-MSIMSE 0|88 ST PFRAIS =22
=

HPLCOA #e2] 21e dA% 7 o] 2=
LC-MS/MSell &3] 2] 3 #4183l HPLCE
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o] scanning B E full modeZ 3te] AlE ol £
H AR EAEFe g ARE 15 4579
FEAIES 7} A mE 3Eg 73817] f18ke
multiple reactions monitoring (MRM) modeS AF&3}
Aom, o5 fA 45/ 7 B o|RES AYE
o] Al FY T direct tune modeZ 2z EA} o] u}
2} 27} o] 252 AT} Table 20 B A9
LC-MSMS®] 2718 53t
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Table 2. Operating conditions for LC-MS/MS
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LC conditions GC-MS= & 345 7FAAL IAY Fd/gdo] A< ¢l
Column : ZORBAX 300SB-C18 column (4.6x150 mm, 5 A 5o gRow Eorgdt B BAd= o)
pm, Agilent) =] oF m =X =
Flow rate : 0.25 mL/min 8k WE}'»“‘??} o]:L]E} - ‘? 8718 7 e
Mobile phase solvent A : 929 : 1 : 70 = methanol : 0.1 % for- A4S 2 SE st £ of gt HAZ R
mic acid : DDW (VA/v) AT} ol g WARS ANEA 2 fl0] U
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MS/MS conditions 2 AEE 28 ¥ F 3= LC-MS/MSE ©|-&-5}4
Ion source type : electrospray ionization (ESI), API source L 228 EX EFE AEL ALY
Tonization mode : negative ion mode
Scan range : m/z 310~320 ez & R
Source temperature (TEM) (°C) 25 3.1 FAEe =22 EHHst
Ton source gas (gas 1) (psi) 15.0 B AN FE2EH SFANNS ANEE F= XA 2
Heater gas (gas 2) (psi) 5.0 2 AR HLed AL 7F AR nIE A
Curtain gas (CUR) (psi) 15.0 ol 71

X J )0}
Collision gas (CAD) (psi) 4.0 Kol 72l Zotr el 7}_13 ool AA skt w
Ton spray voltage (IS) (V) -4500.0 A REEE 27 37 F T olFE A
Collision energy (CE) (V) -40.0 3} 3= 7o) F _&6]—%!1’4—,
Declu.sterlng pot.entlal (DP) (V) -60.0 o] 5402 methanol T+ AHES AS Fig 39] A
Focusing potential (FP) (V) -400.0 e gL e 1o m
Entrance potential (EP) (V) -10.0 A™ 7F Aisol Xﬂtﬁi wE7F HA eE ¥ oY
Collision cell entrance potential (CEP) (V) -40.0 2 Ao s Aol A 01 Aubr o g v
Collision cell exit potential (CXP) (V) -3.0 oA BEHo] Yo AL & 4 Ak o)HY
Ton transition Q1 — Q3 (m/z) : 313, 315, 317, 319 — 122 Ao oJsM 132l B 317]' E]X] ororhy e
Aol AAA LC-MSE o] $31E2hE 247ke] Aol
3. 43 4 JE Zte Mol tgk Jegh vjES 7+ 571 Ivk MS
of A7) A AR o8] 7 FEAS] Bl

B AdFolME SUFETE FAER S F wojof EAFFe] wet 7t Aol e Ags] 7+

% BASS F35e] LOMIMSE olgale] 4Re 5 Utk ¥ ATNME o FATE ) /AL Uk
500 - 3.54117
A 300 '
400 | B
200
300 - 100 | 3.9545 g gcys
= 2,636 '
E ’ 2 o ‘
200 - ' E }
2389 |2.8965 00 | 454117
100 1
30165 i
i
o a0 | '
1 1 " 1 1 L 1 L 1 1 L 1
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Fig. 3. Chromatograms of extracts from korean lacquer tree’s sap with methanol by LLE. Chromatograms A and B are

distinguished by mobile phase. (Amax : 208 nm, mobile phase : 100% methanol (A), methanol : 0.1% formic acid : DDW

=929:1:70 (v/v/v) (B), flow rate : 0.7 mL/min)
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Table 3. MS/MS data of urushiol by direct tune mode

Urushiols Fragmention (m/z) (m/z) for MRM

C=C * 3 313, 149, 135, 122 Q1 :313,Q3 : 122
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C=C * 0 319, 149, 135, 122 Q1 :319, Q3 : 122
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LC-MS/MS MRM chromatogram of urushiol congeners extracted from korean (A) and chinese (B) lacquer trees.
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