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Comparison of the Flavonoid and Urushiol Content in Different Parts of
Rhus verniciflua Stokes Grown in Wonju and Okcheon
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Abstract Fustin comprised >98 and 73.0-86.7% of the total flavonoid content in the bark, and the stems and lignum of
Rhus verniciflua, respectively. The butein, fisetin, and sulfuretin content varied between 0.31-2.17, 0.27-3.32, and 0.15-0.80
mg/g on a dry weight basis, respectively, in different parts of Rhus verniciflua. The urushiol content was 5.09-6.29, 55.05-
56.30, and 0.38-0.39 mg/100 g on a dry weight basis in the stems, bark, and lignum, respectively. This showed that the
bark of the tree had the highest urushiol content. C15:3 (pentadecatrienyl catechol), C15:1 (pentadecenyl catechol), and
C15:2 (pentadecadienyl catechol) comprised 63, 33-35, and 2-3% of urushiol congeners in the tree bark, respectively.
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3] T3 v 287F WS ©] 5 50% Folin-Ciocalteu’s
reagent (Sigma-Aldrich Co., Louis, MO, USA) 0.5mLE Y3

3027F A T 750 nmelA FEEE SGsInh ol EF
TS gallic acidE AME3FAL data= gallic acid o2 %8
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Z flavonoid &2 Davis WH(10)] wet 4313} 2k F
¥ FZEE 1mLol| diethylene glycol (Sigma-Aldrich Co.) 10
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dry base (db)= E715-919] $heo] frolHod =74 ek
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32.04, 15.16, 31.05mg quercetin/g db, < 2Fo] 4551, 22.09,
4348 mg quercetin/g dbE S 4to] YFALE T 42,03, 45.68,
40.04% =2 TFE /A AU 2 P9 F flavonoid
Fe 2719k BN o] R Hlste] dF4He 2.05-
2,118, Sk 1972068 =2 ZoZ Ve Park S5(11)
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gallic acid/g®] phenol 3= 8.04, 5.53, 729 mg catechin/g®]
flavonoid B3HES FS 4 AUTIAL B3} F phenol 35HE9]
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718k Bl Bol FHrEo] dvke A frAlstded 2 3
frgollAe Zeol7b AATh 2ol -2 phenolic acid2+=
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7 Q3L flavonoid 3}3HEZ = butein, butin, fisetin, fustin, gar-
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Table 1. Contents of total phenolics and flavonoids in different parts of Rhus verniciflua stem obtained from Wonju and Okcheon

Region Phenolics (mg gallic acid/g db) Flavonoids (mg quercetin/g db)
Part Wonju Okcheon Wonju Okcheon
Whole 15.73£1.23YAa” 16.14+1.14Aa 32.04+4.08Ba 45.5148.78Aa
Bark 13.29+0.73Bb 16.63£1.47Aa 15.16+£3.12Bb 22.09+2.64Ab
Lignum 13.21£1.33Ab 14.81+£1.41Aa 31.05+1.62Ba 43.48+4.14Aa

YValues represent means+standard deviations.

?Within-the-column values indicated by capital letters (A,B) and the row values indicated by lowercase letters (a,b) are significantly different
(»<0.05) in the different geographical regions and different parts of Rhus verniciflua.
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Table 2. Contents of flavonoids in different parts of Rhus verniciflua stem obtained from Wonju and Okcheon

Concentration of flavonoids (mg/g db)

Region Part
Butein Fisetin Fustin Sulfuretin Sum

Whole 2.17+0.05"Aa? 3.32+0.12Aa 20.36+£0.25Bb 0.66+0.01Aa 26.51+0.09Bb

Wonju Bark 0.16+0.02Ba 0.27+0.01Ba 41.72+0.69Ab 0.15+0.00Ba 42.30+0.67Ab
Lignum 2.10+0.05Aa 3.19+0.05Aa 16.77+0.07Cb 0.63+0.08Ab 22.70+0.15Cb

Whole 2.06+0.18Aa 2.7240.05Ab 36.05+0.54Ba 0.78+0.12Aa 41.61+0.19Ba

Okcheon Bark 0.31+0.02Ba 0.53+0.05Ba 51.54+0.46Aa 0.24+0.02Ba 52.62+0.37Aa
Lignum 2.15+0.07Aa 2.94+0.22Aa 25.03+£2.38Ca 0.80+0.05Aa 30.92+2.27Ca

YValues represent means+standard deviations.

?Within-the-column values indicated by capital letters (A,B) and the row values indicated by lowercase letters (a,b) are significantly different
(»<0.05) in the different parts of Rhus verniciflua and different geographical regions.
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Fig. 1. HPLC chromatogram of flavonoid compounds in different parts of Rhus verniciflua stem from Wonju (A) and Okcheon (B).

Compounds-1, fusitin; 2, fisetin; 3, sulfuretin; 4, butein

AEZ AAdE 1696 mgg, MANE 094 mg/g, AAF+=
151 mg/ge] fustin Fr=lo] Aok Bastar lo] HARI} 7
AEETE 108] o) B AoF AL 2 £ Al
AMe AdR7r B4R B 43R 258, SR 2.8 =4
ERTE AU A g el wEka gkl xfelrt g AR
AZE oA AL glont oo tigt A= ofF glth AAdE=
SHte] YFAatETh 7 B9jelA] 77.05, 23.53, 49.22% =& A
o2 g

Butein M E0] 28 AI8}3L(22,23), nitric oxideZH-
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35S 7KL e AeE 4EA vk Butein®] e €
FAko] Z+zb 2117, 0.16, 2.10mg/g db, =FH4ko] 206, 031,

215 mg/g db¥ FH =Hodle Aoz yeht Hzol ZAHHT)
6.9-13.28) ¥ 7o & BRIHUTE. Fisetinz Y54ke] 332, 0.27,
3.19 mg/g db, S34to] 2,72, 0.53, 2.94 mg/g dbOZ buteina}
APl AR Bdo] shyao] T A EEE B
A9 YFAbo] LAWY fiseting] o] 8.66% HH whi
AAANE &3] FheFo] vl A UERHTE Fisetin 24
5 o]9o|| olF}Alo} U (Acacia greggii, Acacia berlandieri), °3
FA U-(Butea fiondosa) 2 271, &3}, ol 2-160 pg/g A=
sl A ksl e, Sotasy BRE ofuE, B, A¥
A3 B FY2HE 2 FolE 2 e AeRE EEA
3 JTH26). Sulfuretin YF4to] 0.66, 0.15, 0.63 mg/g db, <3
Ako] .78, 0.24, 0.80 mg/g dbE T}E flavonoid 3}3HEol H]s}ed
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Table 3. Contents of urushiol analogues in different parts of Rhus verniciflua stem obtained from Wonju and Okcheon

Concentration of urushiol congeners (mg/100 g db)

Region Part
C15:3 C15:2 C15:1 Sum

Whole 3.28+0.03"Ba” 0.40+0.03Ba 1.41£0.01Ba 5.09+0.01Ba

Wonju Bark 34.75+£2.05Aa 0.97+0.19Ab 19.32+0.66Aa 55.05£2.91Aa
Lignum 0.23+0.01Ca 0.02+0.01Ba 0.13+0.02Ca 0.39+0.04Ca

Whole 4.66+0.39Ba 0.45+0.04Ba 1.18+0.04Ba 6.29+0.47Ba

Okcheon Bark 35.66+0.99Aa 1.67+0.35Aa 18.98+1.02Aa 56.30+1.66Aa
Lignum 0.21+0.04Ca 0.07+0.01Ba 0.09+0.01Ba 0.38+0.04Ca

YValues represent means+standard deviations.
?Within-the-column values indicated by capital letters (A,B) and the row values indicated by lowercase letters (a,b) are significantly different
(»<0.05) in the different parts of Rhus verniciflua and different geographical regions.
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Fig. 2. HPLC chromatogram of urushiol congeners in different parts of Rhus verniciflua stem from Wonju (A) and Okcheon (B).
Compounds-C15:3, pentadecatrienyl catechol; C15:2, pentadecadienyl catechol; C15:1, pentadecenyl catechol
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AZA C39X| side chain® 2 EHA 15 = 17707} Ao

Urushiol & 2 4% X84 RMER olsAdre ARl wEk 13719
Z} F-9 yrushiol k2] $HAIE=(Table 3, Fig. 2) 915FAto] zt congeners°] EAlSHE o2 LA AUh2g). ] F9E

z} 509, 55.05, 039mg/100g db, <3 AFo]l 629, 5630, 0.38 urushiol TS ZAREE AAF5E B8R go} dFor] 73 2
mg/100 g dbZE AZEF-Lol urushiolo] T} EEHo] e AL -] Aol k¥ urushiol congeners9] $HEH|IE-S 95.70:
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9.09:42.572(29) C15:33} C15:10] 7Hg Bo] FHf=lo] AL
urushiol FH2 154.15 mg/100 go] ATt AT 49 S ellA] =)
A3 2T Ao 10453 mg/100 g2 urushiole] dH&-%o] Q)
o2 JeRt30) el B2 zol7b Ak w24
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9, Lo AYHos TEy e L8 W L0
28 FE AXE JdFE EE 2UF-9 2ARE A8}
=, E2F= 038mg/100g db HE=2] urushiolo] F-Fxo]
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Y 27] S FEATE AoE dHA 7] WEAdG) &
] o]8-2 gdistr] eME urushiol Alojell e A= Fa

2L

s

o OF
pl =
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