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Contents Analysis of phenolic compounds from the Leaves
of Quercus mongolica

In Hyeok Hwang, Jun Yin, Sung Hye Youn, Hye Shin Ahn, Hye Soo Wang and Min Won Lee™

Laboratory of Pharmacognosy and Natural Product Derived Medicine, College of Pharmacy,
Chung-Ang University, Seoul 156-756, Korea

Abstract — Quercus mongolica (QM) is a species of Quercus native to Eastern Mongolia, Siberia, China, Japan, and Korea.
QM has been used as Korean traditional medicine for the treatment of inflammation of the skin. Present work, the validation
and content determination of the phenolic compounds which were isolated from the leaves of QM, including pedunculagin (1)
and kaempferol-3-O-(6"-galloyl)-$-D-glucopyranoside (2) were conducted through High-Performance Liquid Chromatography
(HPLC). As a result, the contents of these compounds were 4.14% and 0.76% in QM extract, respectively.
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7171 & Al — o]} ghgiA o AHE-¥l High-
Performance Liquid Chromatography(HPLC) 717]= Waters
600E Multi-solvent Delivery System(Waters, USA) =& &
ol g3, AH-LS Hector-M C18 column(5 um, 250x4.6
mm)< |83}tk HPLC £4
acid, water(Honey well, USA)E o] &35 oM, & 25
g3} Aol %A= Whatman” Membrane filters(0.45 pm,
diam. 47 mm)Z oj}sto] ARE-1S T

Mz -2 Aol AHE QM 9] A= 7= =
HAA] FHFEA(2017. 06) =2, Al QM 9 7144
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ol A& 33 QM HOo=HE F2]¥ pedunculagin(l)
3} kaempferol-3-0-(6"-galloyl)-B-D-glucopyranoside(2)S &
watel, o8 PP REFOR o183 THFig. 1).”
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70% prethanol(10 L) &) Ao 3UX 33] ukE FZ3)
o] FEE(166 gy FH3AT

HEESMUD} ZoHo| =X| — Pedunculagin(1)2} kaempferol-
3-0-(6"-galloyl)-f-D-glucopyranoside(2) & MeOH®l| =¢]

|1 = acetonitrile, acetic
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Fig. 1. The structures of 1 -2 isolated from leaves of Quercus
mongolica.

stock solutiong ZA|Fc}. FFEN9] T+ pedunculagin
(1)°] 500, 250, 125, 62.5 pg/mL, kaempferol-3-O-(6"-galloyl)-
[S-D-glucopyranoside(2y= 250, 125, 62.5, 31.25, 15.625 pg/mL
FEO EFEAS ZAsIH

ANe QM U FZE 10meS 3] 70% MeOH 1 mi]
o] sampleZ ©|-&-3}3t}.

HPLC =71 — Pedunculagin(1)3} kaempferol-3-O-(6"-galloyl)-
B-D-glucopyranoside(2)°] 7> HPLCE ©|-&3It). 4
Z7AL flow rate; 1 ml/min, ©]532 =2 A line; 0.2% Acetic
acid-H,0, B line; Acetonitrileg- ©]-83}>] Table 2} 752 =
Ao & 7} Al et ShREAS AAs A TH(Table ).

A0 0] 83 UV 332 220 nmZ AAslo] HHEAlS
SI 3L, injection volume 10 pLZ 3FATH
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47 7K glol w7t He Aol oJal Solds ¢
o},

MM (Linearity) — 21434 3718 f1gk AEade 47] S8k
pedunculagin(1)2 MeOH=Z 3|43} 4 7]1¢] FX(500,
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Table I. HPLC analysis condition

HPLC condition

Flow rate 1 ml/min
UV detection 220 nm
Run time 42 min

. . A (%) 02% Acetic B (%

Time (min) (ac)id - H,0 Aceto(nitiile

Gradient 0 min 10 90

40 min 30 70

42 min 0 100
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3-0-(6"-galloyl)-f-D-glucopyranoside(2)2] retention time(RT)2
gelgk A3}, 7 pedunculagin(1)8] ¥ =& Pl; 7.718%,
P2; 12.066%-014 73&=]21.0H, kaempferol-3-O-(6"-galloyl)-f-
D-glucopyranoside(2)2] I Z(K)y= 35.002%004 o2 22
o] ZHd lo] Aol =7t Eeld 2 2leint. #F
L-olo] RTLS Pl1; 7.787%, P2; 12.195%, K; 35.154E 0.2
FE8e] a3 A1 AR FEE U] 93
A717ke] Ae] X3 AL RIFFOZHA Folds 53t
ATHFig. 2).



Vol. 48, No. 4, 2017

341

-
, 50_ P1 P2 K
,30_ I
1 ‘.’oé "
- [ | |
5 (I |
0003 ] /| |
oaoé “ .'/ e e Y “
> ool § V - — e
- E gl "
000—; |
o 505 i
" “'“"M | | '
3 )
=1 IV ) .\
0.20] [ (VAN Ul ) A \ A A ]
3 ’ AN AN | f [
010_;/ “" L - k—,d\/\w'\q\_x\/\/\__,\).wn\’\ o
000 !
0103 )
o]
Fig. 2. HPLC chromatograms of QM at 220 nm.
Table II. Contents of compounds (1-2) Compound 1
600
Contents (%) y = 10740.67x - 227247.3
Compound 1 2 200 R? = 0.9993 /
Extract 4.14% 0.76%
Original plant 1.10% 0.20% 00
L . . . 0 ‘ . , ; . ‘
| MM (Linearity) — 71 @41 2] Linear regression equation-> 0 100 200 300 400 500 €00
oS3 29kl (1) Y =10740.67X-227247.3019, 721 ¢]
AR 0.9993. (2) Y =26564.33X-1067250]1, RA= 4300000 Compound 2
0.9997°|t}. SHtA A, 7 e A 25 R7t y = 26564.33x - 106725
0.9990 oo 2 eh} e M-S Holil S ERI 6000000 R2-=0.9997
3} tH(Fig. 3, Table IIN).
B (LOQ) - AFIA(LOQYE T4 ol&afed o 0 /,/
S 73133}, Pedunculagin(1) 69.39 pg/mL, kaempferol-3- 2000000
0-(6"-galloyl)--D-glucopyranoside(2)= 48.19 pg/mLCo. = /
=4¥90h olg Fal Fgw AP Fsee SAsT 0 —
0 50 100 150 200 250 300

(Table III).

H&tM(Accuracy) X MM (Precision) — Pedunculagin(1)2]
JeIL 94.98~10221% o= BAlstslon, P
HEAI(c.v., coefficient variation)Z] 0.94~1.41%% &3k
2 YR AT kaempferol-3-O-(6"-galloyl)--D-glucopy-
ranoside(2)2] 23 99.62~100.62% o= =Hela}g] on,
AU HEA (v, coefficient variation)Z#] 0.75~1.77%

Fig. 3. Calibration curve and linear regression equation of com-
pounds of 1-2 isolated from leaves of Quercus mongolica.

= P53 32 LhEITHTable TV),

SEEM _Table 1] HPLC 2018 #83) 7A19] 925
2] 8- BH(Fig. 2). Penculagin(1)3} kaempferol-3-O-(6'-
galloyl)-f-D-glucopyranoside(2)e] T QM 1 prethanol
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Table III. Linear ranges, linear regression equation and LOQ of compounds (1-2)

Compounds Linear range (ug/mL) Response Slope (a) Response Factor (b) Correlation Coefficient (R*) LOQ (ug/mL)

1 62.5~500
2 15.625~250

10740.67
26564.33

-227247.3 0.9993 69.39
-106725 0.9997 48.19

Table IV. Precision and accuracy for the determination of compounds (1-2)

Conc. Accuracy(%) Precision(c.v.,%)
Compounds
(ng/mL) Intra-day Inter-day Intra-day Inter-day
500 1.32 1.41 99.84 99.81
. 250 0.50 0.94 100.15 100.54
125 0.58 1.14 103.29 102.21
62.5 0.53 1.41 93.99 94.98
250 1.12 1.08 100.47 100.40
125 1.79 1.77 98.37 100.46
2 62.5 0.88 1.16 99.07 99.62
31.25 1.23 0.75 100.46 100.38
15.625 0.90 1.13 99.48 100.62

=25 Y] 2 4.14%, 0.76%7} SHrElo] 28-S Eelsly]
o} mEgh, 4] Az S o] SRHE(1-2)0] > 7}
1.10%, 0.20%= EH1= A cH(Table II).
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