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A New Analysis of p-Coumaric Acid and Trans-cinnamic
Acid in Propolis By UPLC

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 — A new UPLC-DAD method for simultaneous determination of p-coumaric acid and #rans-cinnamic acid in propolis
was developed using Halo-C18 column and step gradient elution of MeCN and 0.1%H,PO, in 8 min. The method was validated
by specificity, linearity, limit of detection, limit of quantification, precision(intra- and inter-day variability) and recovery tests.
The validated method was sufficiently applicable for quantitative analysis of propolis products as well as propolis collected
from different regions in Korea. The established method is simple, appropriate and efficient, and can be used for quality assess-

ment of Korean propolis.
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FAERE aAser ) O 7FE E Ao Re F
7|7} disle g o] g R A Sehi e
o] =9 (10 mg/gel d)itA], H(5.0 mgkgolst), Hold
A2 SEADD), HERCIEA(EALS), S==HEH
Ol EF-ELS), EHF(=79)2 S0l AUt 3 high
performance liquid chromatography(HPLC)E ©]-8-3}of A
#/E p-coumaric acid®} #rans-cinnamic acidl] tist <1
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A kAT Ultra performance liquid chromatography
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&3ato] 719 HPLCET} #4]50] $-Fstal AAI S
Zd 5 JdE AHol dom,? pak 5P 2K (Panax

ginseng) W =4 30%52] ginsenosidesE 303 ©|d] o]l
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3 S YRR AL L B Bedol e A

ABIAIL, = ZH Aol 5% EE%FJ/\ 23] 2 A
7S AR

A2} — Methanol, acetonitrile(Honeywell, Morris plains,
NJ, USA), ethanol(Fisher scientific, Pittsburgh, PA, USA)
£ HPLC gradeE AME-3192™ HFF p-coumaric acid(>
98.0%)2} trans-cinnamic acid(=99.0%)= Sigma-Aldrich(St.
Louis, MO, USA)IIA ¢5te] AR5l

ZAAE - Z2ZE)2 99E 20143590 37] A
2ARE, PR, APEE, Agds wﬁ, %

=,
oA 59 &% E»‘W}ETH Tdstd ARE-SF
AL ZRIEFE FEE AIAIES BAFE KA AS A
&si3irh.

dln FEHo| M=x —XlOﬂ‘i‘i T 2 EE 2 Y
7 85 EE%EV\ ATAE 258 80% EtOHE F&8&
mj 2 ARg-sled ZbzF 10 mg/mL3 100 mg/mLe] ® == 7t

€ Foll 2595 olale] HEFES sIler 022 P
membrane BE & ©]-&3t] oA Fstth EFFS 80%
EtOHZ AFE-&le] | mg/mLE WHE F Ago] Q3 v
2 3j4ste] ARSI

24717 & BM=Z1 - UPLCE Waters(Minneapolis,
MN, USA)A}2] binary pump, auto sampler, diode array
detector’} g2 1 class RE-& ARSI o B2
Table Tl eRHA.

MY HE - Z2Ee]X A ARSS UPLCEA T
3] “International Conference on Harmonization(ICH) 7}

Table I. Chromatographic conditions for analysis of propolis
samples

Item Condition
Column Halo C18(4.6x10 mm, 2.7 pum,
Advanced materials technology,
Wilmington, DE, USA)
Flow rate 1.5 mL/min

Column temperature ~ 40°C

Injection volume 4l
Wavelength 280 nm
Mobile phase Time MeCN  0.1%H,PO,
(min) (%) (%)
0 18 82
2 18 82
8 30 70
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o|=2jel”> %) wel B Waldol e AAlslt =
Z2Z22 W p-coumaric acid®} #rams-cinnamic acid®] #2]

T 9 FF55 UV spectrums Hlarste] £o)Xd (specificity)
< 2H3AL, FFES 1, 5, 10, 50, 100 pg/mLE Z 57}
e AAste] 38 whE 399 F AAE AP

FAFR)E A4 (linearityyS H7FFATt. A28 (limit
of detection, LOD)®} 4 #F$HA|(limit of quantification,
LOQ)= A& o %24 (signal/noise)”} 2Hzt 3:134 10:1Y
o] Tz ALteldth 284 (precision) H7 = EEFE
5, 10, 50 ug/mLe] A|I71A] ol thsted dul(intra-day), &
ZH(inter-day) WHs}el] thate] o EEH X} (relative standard
deviation, RSD)Z UEPH oW, T2 Zgx A g EFF

5, 10, 20 pg/mLS spikingsl>] 3]4-E&(Recovery)yS =73}
ATH.
um 9 g

I

N'm
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F9 71 9 A AT AT e A s 3’—’\]‘?3
°ﬂ/‘1 AAgE 80% EtOHE FE&m =2 AR, AlZPE
FZ2EES Yoliy] 95l 0, 15, 30, 45 E 60 B =
SuE 323 ¥, 7t A|§S UPLCE &4 o}cﬂ 44 A
FAE 2%9] IS Table 1] JERARIT Z22vk= A&
o] 2z} AR S a9- oz FE3=t Z}—r o]-§-=| 3L
o] g2 FIMTE BHos AgEn” 28

s o] ggt ZRETA Y AFAE 25 APE FE1
&S AUER, FE2AIZ 308 o] &S] 2fol7t
Aol Lot 45% F< FEUS W 8Tl 7MY =
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o Aoz gL o Zr A 1) 2005014)
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UPLC B4=749| &f7] — it Z=Ze]s g ¢ =
Z2EZY 2 A FBAE W p-coumaric acid®} #rans-cinnamic

Table II. Comparison of contents of marker compounds by
different extraction time in Korean propolis using UPLC

Extraction Content(mg/g)
time(min) p-Coumaric acid  trans-Cinnamic acid
0 0.97£0.00° 0.26+0.00°
15 2.08+0.00 0.54+0.00°
30 2.19+0.02° 0.570.00°
45 2.23+0.01° 0.58+0.00°
60 2.21+0.01° 0.57+0.00%

Values with same superscript letter in a column are not
significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 1. UPLC chromatograms of standard mixture (A) and propolis extract (B) at 280 nm of wavelength.
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Fig. 2. Typical chromatogram of propolis extract analyzed by KFDA method.



Vol. 47, No. 2, 2016

MM (Linearity), ZEEHAH(LOD) ¥ HESHA|(LOQ) -
A FAHE p-coumaric acid®} frams-cinnamic acid®] ¥ &
1, 5, 10, 50, 100 pg/mLe] 571A] FE=HLIE 345
TS A8t HFS st 2 4
#F, A F3E 2% thek 7t 13 AR A A=
&AL, 7 A o] A G (correlation coefficient, R?)7}
1.000o.2 glxo] 73 A4S Yepil e, p-
coumaric acid®} #rams-cinnamic acid®] &3l 9} 4 3t
Al 0.12 pg/mLolstell A S =] n|FFe] e Hd
o] 7FsEe 1% 7 UATH(Table I0).

MM (Precision) — A7+ sl wa 3R 259 3
PSS dolry] Qlste] A4 M9 W 5, 10, 50 pg/mL
o] 7] FEE 7Eo R sto] AUAS Hlslth o
A3}, Al (intra day) 3 A7H(inter day) U= 7oA A
FAE 2% 25 RSD(%)} 1% vike g $-4=3F HHAS
YERY ST Table 1V).

3|38 (Recovery) - 21143 <] W 5, 10, 20 pg/mLe]

] FEE HAlel H7ke ¥ SeE EAEE o8-St
of 3|85 583 ¥, B (Accuracy)s BH7FsIATh L
A3k, AFAE 2% ZFoIM 24 LAt 10%H 9] 2l
UeRI o™, RSD(%)T 1%°]5t2 S5 o] ot 3
7 BUdE YeERAATHTable V).

EE EH SAIEMHE 0|88 Z2EZ| A AE2| F#EdE
7t — vt l TAlA e TR &2 8T Al
AFE 2%l tiate] S5E UPLC SARRATH S A8-513tt.
Fig. 3¢] Z2Zg 2 A5 105 tigk UPLC chromatogram
o A X EAJH2 p-coumaric acid®} frans-cinnamic acid®]
T EE sy AAR 48 7FsES vepiion,
A FQHE 250l ik o 3|Hg S o] &ste] =
2ZEE 2 10500 st S Table VIO YeERI AT p-
coumaric acid®] $FE-E 017~2.23 mg/g(¥3), trans-cinnamic
acide= 0.30~1.03 mg/g(¥3)2 S HNoH ZrEe| i
Aol wt SkAtel 7 W Ao R ERIFUT vt
o] ZEEEx o] He FEFe v, 25, #

Table III. Analytical data of regression equation, limit of detection (LOD) and limit of quantification (LOQ) for marker

compounds in korean propolis

. . () 2(b) LOD LOQ
Marker compound Regression equation R (ng/mL) (ng/mL)
p-Coumaric acid Y = 12893x — 2544.6 1.000 0.07 0.23
trans-Cinnamic acid Y = 21344x + 1916.4 1.000 0.02 0.06
(a) Y: Peak area, x: sample concentration (pg/mL)
(b) R’ correlation coefficient
Table IV. Precision result of marker compounds in different concentrations
Conc. Intra day Inter day
Marker compound
(ng/mL) Mean+SD RSD(%) MeantSD RSD(%)
p-Coumaric acid 5.0 5.18+0.01 0.24 5.17+0.04 0.72
10.0 9.67+0.06 0.64 9.81+0.08 0.78
50.0 49.33+0.12 0.23 48.73+0.34 0.71
trans-Cinnamic acid 5.0 5.07+0.02 0.32 5.08+0.01 0.24
10.0 9.86+0.07 0.74 9.86+0.07 0.70
50.0 49.83+0.05 0.10 49.24+0.47 0.96
Conc.: concentration, SD: standard deviation, RSD: relative standard deviation.
Table V. Recovery data of marker compounds in different concentrations
Marker compound Spll((fé/ ;nﬁ?unt Meas(u:;imir?ount I({;)])) Re?(;)v)ery
p-Coumaric acid 5.0 4.99+0.04 0.78 99.9
10.0 10.09+0.07 0.73 100.9
20.0 20.87+0.06 0.31 104.3
trans-Cinnamic acid 5.0 5.16+0.04 0.78 103.1
10.0 10.48+0.11 1.00 104.8
20.0 21.17+0.21 0.98 105.8
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Fig. 3. UPLC chromatograms of 10 different propolis (PP) samples. (A) Gyeonggi-do PP, (B) Gangwon-do PP, (C) Chungcheong-
buk-do PP, (D) Chungcheongnam-do PP, (E) Jeollabuk-do PP, (F) Jeollanam-do PP, (G) Gyeongsangbuk-do PP, (H) Gyeong-
sangnam-do PP, (I, J) commercial PP from B and K vendors.

Table VI. Contents of p-coumaric acid and trans-cinnamic

acid in propolis samples & =

Content (mg/g)

Propolis p-Coumaric trans-Cinnamic 2 Aol = UPLCY] Halo CI8H 3}, MeCN %
acid acid 0.1%H;PO,E ©] &2 ARE-ste] TAAIZE 82 oW =
Gyeonggi-do 2.23+0.02 0.43+0.00 2EYL FEEY ARAYE p-coumaric acid®} trans-
Gangwon-do 1.3240.00 1.03+0.00 cinnamic acidell tHat A2 SAIZAHE TSN, &
Chungcheongbuk-do 1.080.00 0.41:£0.00 AW el dE Satel S, dEd, AR s sk
Chungcheongnam-do 0.72+0.03 0.47+0.00 Aol AT S E UPLCEA 2 7]Ee
Jeollabuk-do 0.81:£0.02 0.3240.00 KFDA JIAMET 238428 elso] s-ratiom, &
Jeollanam-do 0.1740.00 0.90+1.16 AR R AR BEAA S]] 2 B nel
Gyeongsangbuk-do 1.14+0.00 0.30+0.00 AEE TAslE W EHaerzle 29 7 itk
Gyeongsangnam-do 2.23+0.00 0.58+0.00 & el M Ak = AR ZREe s 8T ARE
B ppo 0635000 0902000 2%l thate] FES AE TFsd PURAEAL A3k
K pp® 0.45£0.00 0.19£0.00 o} o] de] A¥E 22 EE|X UPLC SAIEAHS AAE
: ; < olgato] JEEE 2 -oJokEe] dE FANE 9%
“(a)’and “(b)’were commercial products which was made _ o
from B and K companies, respectively. 7|ZAEE S8 F g A oE AdE
L S0 QA e AqER SR X, T 5 AR A
o olstel AERe] FPAolrt E Ao A2,
T2 Z2x ATAE ek FHH Tt E AdEE B 2 A7e T AHE A oA A
o AE = WA F AZS Adsle] =R A FA ATARA AN E:PI01091202)] Aol 2laf o]Foizl A
¥ 2%l oiF gl A9 gl Ao delEel 4 HYTh
A71SAFELR ArjEe 2RIE FEEC] Vel ¢
#E =5 p-coumaric acid®} frans-cinnamic acid®] =¥ 7] oIZ=8
=& A4ske Zlo] Fad Zlo® AlgH, JieE 2=
Za) UPLC BAEAH S A&3y A stsin] 7haE) 1. Ma.rcucci, M. C (1995) Propoli§: che?n?ical co_mposi_tion, bio-
UL 2 Ea so] TG 2EE HLrPeEe 4] L(;glcal properties and therapeutic activity. Apidologie 26: 83-
Abghth, Bk mR e o} e HAES ol & AlE A 2. Al;n, M. R., Kumazawa, S., Hamasaka, T., Bang, K. S. and
2 FEE7PE digk 73 712ARE EEE7|E V) Nakayama, T. (2004) Antioxidant activity and constituents of

o gict. propolis collected in various areas of Korea. J. Agric. Food
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