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Quantitative Analysis of Chrysin and Pinocembrin in Korean Propolis

Se Gun Kim, In Pyo Hong, Soon Ok Woo, Hye Ri Jang and Sang Mi Han*
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Rural Development Administration, Wanju 55365, Korea

Abstract — In the present study, we carried out quantitative analysis of chrysin and pinocembrin in Korean propolis by ultra
performance liquid chromatography (UPLC) equipped with diode array detector. The separation was done using BEH C18
(2.1x50 mm, 1.7 um) column with a mobile phase consisting of MeCN and 0.1% H;PO, at 280 nm. The chromatographic
method was validated for specificity, limit of detection, limit of quantification, linearity, precision, and accuracy. A quantitative
analysis exhibited that the contents of the two compounds in Korean propolis collected from 8 inland areas except Jeju-do
ranged from 3.1-46.0 mg/g. These results will be valuable as basic data for standardization of Korean propolis.
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of ol FHERE fE ZE2ETAE FHEUL, T2
72 FE(GGP-15-1101, GWP-15-1102, CBP-15-1103,
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= SK chemicals(Seongnam, Korea)A}2] A| &<, silica
gel(40-63 um, Art. No. 9385), TLC plate(layer thickness
0.25 mm, 20x20 cm, Art. No. 5715)= Merck(Kenilworth,
NJ, USA)AFe] A|EL, MCI gel Mitsubishi chemical
(Tokyo, Japan\Fe] A|FS ARE-sIloH, 2048 9IS
NMR spectrometer= Jeol INM-ECA600(Tokyo, Japan)E
o] &-3}AR ). 4] 8= Fisher scientific(Hampton, NH,
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GPEF5 8o thsle SiO,(CH,Cl,:MeOH=99:1—50:50)
Ad FrlEane AN sgon, 223 GPEF 552
HE 39 1(340 mg)S AUt

Chrysin — 'H-NMR (600 MHz, DMSO-d,) &: 8.06 (2H,
dd, /=9.8, 1.5 Hz, H-2',6'), 7.61(1H, m, H-4), 7.58 (2H,
m, H-3,5), 696 (1H, s, H-3), 651 (1H, d, J=2.0 Hz, H-
8), 6.21 (1H, d, J=2.0 Hz, H-6); "C-NMR (150 MHz,
DMSO0-d,) 8: 182.0 (C-4), 164.7 (C-7), 1633 (C-2), 161.6
(C-5), 157.6 (C-9), 132.1 (C-4), 130.8 (C-1), 1292 (C-
3'5", 126.5 (C-2,6"), 1052 (C-3), 104.0 (C-10), 99.1 (C-
6), 94.2 (C-8); LC ESI IT-TOF MS: m/z 254 [M+H]"

BAMAE MX2| ¥ UPLC BMZZ - 9%e el
A 80% ethanolS ¥ 5mg/mLE WE TR 84
AN 4587 223t FE8k] o Hg ¥, diode array
detector, binary pump, autosampler’} =¥ Waters
(Minneapolis, MN, USA) ACQUITY UPLC I-Class®
BEH C18(Waters, 1.7 um, 2.1x50 mm) ZHS AMgsto] &
A8}aL, UPLC 412712 Table 13} 2T,
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Table I. UPLC conditions of propolis
Item Conditions
Column BEH C18(2.1x50 mm, 1.7 pm)
Flow rate 0.5 mL/min
Column temperature 40°C
Injection volume 1l
Wavelength 280 nm
Mobile phase Time(min) MeCN(%) 0.1%H,PO,(%)
0 24 76
5 25 75
15 36 64

(linearity)> 732 578 F+7H(5-200 pg/mL)S 478 5k
ABAFR>0.9)% 71813t} 23 (limit of detection,
LOD)&} A FF$HA|(limit of quantification, LOQ)= LOD=
3.3x0/S, LOQ=10xc/S(c: ydH ] HFHAZA}, S: 7 74l <]
718712l tidste] AREstath. B2 (precisiony> AU
(intra-day), ¥7H(inter-day) BL=E H7lsle] JoiEsH1At
(RSD)Z YERNA AL, A &4 (accuracy)S 35S (recovery)
< S5t Hrkekaict.
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Fig. 1. Chemical structures of (A) chrysin and (B) pinocem-
brin.
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A Eeede] FeEE 17171 flstked BEH C18 2
A3}, Advanced materials technology(Wilmington, DE,
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Fig. 2. UPLC chromatograms of (A) standard mixture and (B) 80% ethanol extract of propolis collected in Gyeonggi-do.

Table II. Regression equation, limit of detection (LOD) and limit of quantification (LOQ) of chrysin and pinocembrin

. . LOD LOQ
Standard Regression equation® R*®
& a (ug/mL) (ug/mL)
Chrysin Y = 6245x + 8798 0.9997 0.05 0.16
Pinocembrin Y = 5433.6x + 9375.5 0.9996 0.06 0.17

(a) Y peak area, x: sample concentration (ug/mL)
(b) R*: correlation coefficient
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Table III. Precision data of chrysin and pinocembrin
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Conc. Intra day Inter day
Standard
(ng/mL) Mean + SD RSD(%) Mean + SD RSD(%)
10 10.1 £ 0.1 0.71 10.1 £ 0.3 2.56
Chrysin 50 499 + 0.1 0.27 503 £ 0.6 1.10
100 100.5 £ 0.9 0.91 99.8 = 0.4 0.43
10 102 £ 0.2 1.96 103 £ 0.3 291
Pinocembrin 50 49.8 + 0.1 0.20 50.1 £ 0.2 0.40
100 1004 = 0.8 0.80 1003 £ 0.2 0.20

Conc.: concentration, SD: standard deviation, RSD: relative standard deviation

Table IV. Accuracy data of chrysin and pinocembrin

Standard asrflloklfr(ljt ]\:fr?zﬁzd ROS D Rec:) very
(gml)  (ugmp) 0 00
10 99 +£03 3.03 99.0
Chrysin 50 49.1 £ 0.3  0.61 98.2
100 989 £ 04 040 98.9
10 102 = 04  3.92 102.0
Pinocembrin 50 498 + 0.6 1.20 99.6
100 101.0 £ 1.6 1.58 101.0

UeRflo] gt AAdS velem, A& 2 gt
Al 0.05-0.17 pg/mLE 7] Fe *é% 4
USATH(Table 1T). Gu] 424 2 U7 AEA 7 ellA]
A=Al 10, 50, 100 ug/mL Al 7kl giste] A4
Brrstdom, 2 A3, FHEFHAL 5% WOE <
Ho] $-re AUES YERH O W (Table 1), 3582 4
3 7telA ARE 371A] EEE AIE Y] J7kste] 24
HE A8 T AASIS W, A% 25004 %‘43 t
10%07re] 232 YeERJATHTable IV). 249 ASS 5
sto] TREFP X UPLC A2 fEvatela Aite =
2Z2]2 ) chrysin?} pinocembrin®] Aol ARE-S 4=

919ik.
Mg M8 Y BYLI}-

LA TR [

e}

A Z2EZ2 2 W chrysin
3} pinocembrin®] S A|AHZ Lol 7] 93t sl
H S A 85 At AHE Table Vol YERHSL
t}. Chrysin®] $F#F-S 2.4-37.6 mg/g(¥ ), pinocembrin®]
LS 13.7-46.0 my/g(RINE, A7=9}F AAEEAAN
A Z2Ee2ol ] ARG 2% BT 30mg/gR =2 &
FS JeMRAL, AlFEE AlQleh &) HEA WA 25
AZEJT T2 EEE AE] ¥, 7% Fol wet 7
2379%5-¢] zol2 YR EE], Kumazawa &2 STiA k2]

ZZY F(genus) AEEFH FHE ZE2ETSE flavone
2 flavanone A|g £4& FELCE BT & A+

Table V. Contents of chrysin and pinocembrin in 9 different
propolis

. Content(mg/g)
Propolis - ; -
Chrysin Pinocembrin
Gyeonggi-do 37.6 = 0.02 38.7 £ 0.06

Gangwon-do 15.9 = 0.08 359 + 0.12

Chungcheongbuk-do 19.1 + 0.08 25.7 £ 0.10
Chungcheongnam-do 144 + 0.03 23.1 £ 0.10
Jeollabuk-do 11.3 + 0.08 20.5 + 0.08
Gwngju 24 + 0.01 13.7 £ 0.07

3.1 £ 0.01 144 + 0.07
30.9 = 0.09 46.0 = 0.06

Jeju-do ND ND
ND stands for “not detected”

Gyeongsangbuk-do

Gyeongsangnam-do

£ Esjo] Seube} YEAWe] ZRE 2ol chysind

pinocembrin®] F=8. flavonoids® ERIE 3L, HEUHE, A
EUE S yZa) & AEo| ZmEg|ie =g e A
o} AbRHETh AN, AlFEolX Ak T EeAe U
AW 2 O}Cﬂtﬁ 7155 @5t FFo] vEA +
I3l EA uio chrysmaJr pinocembrin®] AZ&=A]
ko™ Shimomura 52 chalcone 7| 3}31Eo] A =

2Ze]20l F2 SAPTAL Bsto] x]9e] 445 7]%
7b ZREYRS AR Aol A FFE 7AE Aem

AL, FOT b TmFe)ro] HFI} R RYL

Y] G5tel 71554 et ARy U3l da

& AOR ARHY, 53] AT ZRFe)ne] AFEAlE
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a4 B

24 muge)se) RESE A8 |EUTE TR AR
2 3Relslr] Ysle] ZEEE 2 methanol FEEE5FH 4
‘7’3 A=RrETHDE AAE] chrysing: E2]81%it. UPLC-
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